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Carburetor accelerator 
pump diaphragm 


Carburetor accelerator 
pump diaphragr 


ansmMmission vacuum diaphragm 
and piston assembly 


Carburetor secondary Fuel injection control 
throttle diaphragm diaphragm assembly 


Need Critical Diaphragms? 


C/R will design, compound and mold them 
to your exact specifications 


Simple or complex, your diaphragm problem broad range of fluids, gases and solids, including 


can be solved quickly, dependably with the help petroleum base fuels and synthetic hydraulic 


of C/R Sirvene engineers. Their specialized oils can easily be achieved 

experience gained in the solution of hundreds 

of similar problems is yours to use. They will Whether you specify critical tolerances, exact 
design and compound the correct elastomers to concentricity or flawless bonding—the more 
produce the exact degree of hardness, tensile reason to assign full responsibility to C/R 
strength, compression set, volume change and Sirvene engineers. They'll assure the absolute 
flexibility you require. Temperature resistance, uniformity and quality of your diaphragm 
with various materials, ranges from —100° to straight through production. Define your dia- 
500°F., and compatibility with an equally 


Write for your copy of the illustrated Diaphragm Bulletin SD-100. 


SIRVENE DIVISION 


CHICAGO RAWHIDE MANUFACTURING COMPANY 


phragm problem to us and see how we can help. 
1237 ELSTON AVENUE « CHICAGO 22, ILLINOIS 


Offices in 55 principal cities. See your telephone book 


In Caneda: NV factured and Distributed by Chicago Rawhide Mig. Co. of Canada, ltd. c H I Cc A G '@) 
Brantford, Ontario. Export Sales: Geon International Corp., Great Neck, New York 
Other C/R Products: C/R Shaft and End Face Seals * Sirvis-Conpor mechanical 


leather cups, packings, boots « C/R Non-metallic Gears 1-4 AW Hi I D | > 
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What? Air Polices the Hands Off Policy! 


We are not serious, but— 


The boys might forget that a kiss doesn’t involve the 
hands but this circuit doesn’t. The screen takes care of 
this. When both his hands depress the actuator buttons, 
they start the sequence to lift the screen, but “‘sneaking”’ 
one hand off calls for the screen to again guard Miss 
**Belle-of-the-Bazaar.”” Our society is pretty romantic 
so we doubt if this “automatic bolster’ will ever become 
popular. But as a safety feature on presses, brakes and 
shears the Ross non-tie-down valve, designed to keep 
both the operator’s hands occupied, should become 
popular. 


If you are interested in “two-hand safety” you 
are interested in a Ross non-tie-down valve. 


If the operator follows instructions, then two three-way 
valves, either in series or in parallel, can protect his hands 
to a degree; but the operator who sets his mind to it, can 
beat either of these hook-ups and keep one hand free. 
This valve is designed to avoid one hand operation. In 
the Ross non-tie-down circuit, both three-way button 
valves are depressed at once to initiate an action and 
both released before another action can be initiated. 


loss OPERATING VALVE CO. 


114 E. Golden Gate Ave. ¢ Detroit 3, Michigan 
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The Ross non-tie-down valve is just one of the many 
designed by Ross to assist in creating safer press circuits. 
Call your nearby Ross engineer or write for full details. 
f 
































SEQUENCE OF OPERATIONS 


@ Operating valves “A” and “B” simultaneously permits air to 
flow through the valve “C”, shifting valve “D". Valve “D” 
operates cylinder raising screen 


De-actuating valves “A” and “B” simultaneously de-actuates 
valves “C” and “D". Cylinder retracts and valve “C” re-sets 
itself for another cycle. 


Operating either valve “A” or “B" independently will not 
cause valve “C” to pass actuating air to valve “D”. 


De-actuating either valve “A” or “B" independently, causes 
pilot air to valve “D" to be exhausted through valve “C". After 
that occurs both valves “A” and “B” must be released to 
re-set valve “C" before it will pass air to valve “D” again. 
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MOTORS 


. Easy access terminal box 


. DuPont Mylar®* slot 
cell insulation 


. Lightweight, die-cast 
aluminum end heads 


Dependable, silent 
centrifugal switch 


. Precision die-cast 
aluminum rotor 


. Choice of sleeve or 
fully sealed ball bearings 
. Precision machined 
rigid steel shell 


. Choice of rigid, 
resilient or face mountings 


R &M Fractional Horsepower Motors are packed 
with Competitive Advantages for your product! 


Rossins & Myers “Model R” fractional HP motors, avail- 
able in NEMA frames 56 and 48, are engineered and 
manufactured to give your product every possible com- 
petitive advantage so far as power is concerned. Each 
design detail results in superior performance and long 
trouble-free life, even under the severest operating condi- 
tions. They are smaller due to a more efficient ventilating 
system and lighter because of new applications of aluminum, 
steel and copper. 

You have wider design versatility too, because they are 
available off-the-shelf in a broad choice of bearings, mount- 
ings, ratings, speeds and electrical characteristics. 

These up-to-date design features, coupled with careful 
quality control at each manufacturing step, give you a 
modern motor you can rely on for all your powering needs. 
Also, if your needs indicate a custom designed motor Rob- 
bins & Myers welcomes the opportunity to discuss your 
quantity requirements. 

Learn all about the many advantages R&M motors offer 
you by writing today for Bulletin 450 PRE 


*DuPont registered trademark 


ROBBINS & MYERS, INC. 


motors, household fans, Propellair industrial fans, hoists, Moyno industrial pumps 
SPRINGFIELD, OHIO - BRANTFORD, ONTARIO 
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DESIGN issue 


DEPARTMENTS: 


INTERESTING TO NOTE 
DEVELOPMENTS TO WATCH 
THE ENGINEERING WEEK 


COMING EVENTS 


Product 
Engineering 


McGRAW-HILL MAGAZINE OF DESIGN RESEARCH AND DEVELOPMENT 


March 30, 1959 


FEATURED: 
ENGINEER’S BOOKSHELF ... 2 M Koff, senior associate editor 


Our detailed bibliography for the design engineer made a hit two years ago— 
and readers have bought thousands of reprints. It has now been brought up to 
date. The revised listing is broken down into these divisions: 


AUTOMATIC CONTROL . . . BEARINGS . . . COMPUTERS . . . CONSTRUCTION 
. » « CORROSION . .. DRAWING . . . ELECTRICAL . . . ELECTRONICS .. . 


FLUID MECHANICS . .. GEARS . . . INDUSTRIAL MANAGEMENT . . . LUBRICA- 
_—— TION . . . MATHEMATICS . . . MECHANICS . . . METALS . . . NONMETALS 
... NUCLEAR . .. PRODUCTION . . . STRENGTH of MATERIALS . . . THERMO- 


DESIGN PERSPECTIVES DYNAMICS & HEAT TRANSFER . . . TRANSPORT . . . VIBRATION 


HORIZONS 
PRODUCT DESIGNS 12 SPECIAL GEARING DEVICES ... Federico Strasser, Mankewitz & Strasser Ltd 


Unusual mechanisms that answer various tricky design problems 
SIGNIFICANT COMPONENTS 


CATALOGS AND BULLETINS EFFECTS OF CHANGING FAN SPEED... / J Roy, The Torrington Mfg Co 
DESIGN ABSTRACTS Nomograph works out relationship of airflow, pressure, horsepower 
NEW BOOKS 


SHORTCUT TO POWERS AND ROOTS. .. 8 N Ghosh, Intl Harvester Ltd 
CURRENT REPRINTS 


Detour tedious mathematics with this nomograph 





FIELDS OF INTEREST REPRESENTED IN DEPARTMENTS: 


MATERIALS: Increased fatigue life of high-purity materials 


Mechanical properties affected by heating from one side 


MECHANICAL: Slave arms give 20 independently controlled motions 
Baby diesel engine has new-type combustion chamber 


Engine-driven generating equipment—where to get how-to information .... 


ELECTRICAL:  Transistorized positioner uses printed circuits 


Solid tantalum capacitors—our cover story 


PRODUCT DESIGN: Why countdowns take so long—details of the Thor IRBM. 
Plastic container becomes half-size on return trip 


Two causes of cavitation overcome by new rotary pump 


Germans go ultrasonic for wide range of flaw-detection jobs 
Counts millimicroseconds to “stop” speed of supersonic sled 


EQUIPMENT:  10-probe system monitors temperatures at 100 points 


Pocket-size combination of adding machine and slide rule 


GENERAL: Monument to glue-maker: Cooper Union’s $4-million engineering building. . . 
Yearly renewal fees for patents?.. .. . . 6 6 6 ee ee ee eee 
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BeW JOB-MATCHED TUBES 


simplify production of Hydraulic Cylinders 











You can cut production time and costs on hydraulic 
cylinders with B&W Welded Carbon Steel Tubing 
because it can be supplied with a Special Smooth 
ID Finish. You get: 


received from the mill eliminates or greatly re- 
duces the necessity for boring, grinding or pol- 
ishing for hydraulic applications. Continuous qual- 
ity control at B&W—with ultrasonic testing sup- 
..a@ guaranteed maximum average micro-inch Pplementing regular, accepted methods of inspection 

finish on the inside diameter —makes sure you get tubes matched to your job. 


... close and uniform size tolerances to meet For complete information about B&W Job-Matched 
your specifications Smooth ID Welded Tubing call the local B&W 
... uniform mechanical properties for assured District Sales Office or write for Bulletin TB-428. 


performance The Babcock & Wilcox Company, Tubular Prod- 


The uniform inside finish of this type of tubing as__ ucts Division, Beaver Falls, Pennsylvania. 


THE BABCOCK & WILCOX COMPANY 
ilies TUBULAR PRODUCTS DIVISION 


Seamless and welded tubular products, solid extrusions, seamless welding fittings and forged steel flanges—in carbon, alloy and stainless steels and special metals 
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Interesting to Note 


Tantalizing Tantalum 


Greek legend tells us that a son 
of Zeus, a dashing young romantic 
named Tantalus, once abused the 
National Security Act of the Gods 
by smuggling secrets out of heaven 
and passing them on to mankind. 
He was duly convicted and sen 
tenced to spend his days in the 
lower world, He had to stand up 
to his neck in water, which flowed 
away from him when he tried to 
drink. Over his head hung fruits 
which were just out of his grasp 
Hence, our word “tantalize.” 

The Swedish chemist, A. E. Eke 
burg, Tanta 
naming our 72nd element after him 


further immortalized 
When 


noticed it had an oxide 


Ekeburg 


whi h 


lus by 
discovered tantalum in 1802, he 
possessed acid properties This oxide, he said, “when placed in 
acids is incapable of taking any of them up.” A century late: 
the Siemens-Halske plant in Berlin produced small pellets of 
tantalum pure enough to work into metal flaments for lamp 

lattice 


for anodizing to form a dielectric film which makes them into 


On our cover are tantalum pellets, arranged in a “tre 


capacitors. The resulting spectrum makes an interesting pattern 


tan- I'l 


whosc 


These are 
Dallas, 
Div supplied us with the parts. Our 


when combined with the finished capacitors 
cap” capacitors made by ‘Texas Instruments Inc, 
Semiconductor-Components 
own studio made a difficult photo first with plain black back 
Then, feeling its oats, it shot the 3-D version against 


the rainbow. 


ground, 


Peter Cooper—Engineer-educator 


~ With the cost of education getting 
higher each year, it might be appt 
100th 
school that has never 
for tuition. (¢ Ope! 
our first schools to 


opened it 


priate to pause and observe th 
anniversary of 
charged a dime 
Union, one of 
give engineering courses, 
doors to 2000 men and women in the 
fall of 1859, offering courses in math« 
matics, mechanical philosophy, chem 
istrv, architectural drawing and some 
From that day it has been maintained as a free 
David Steinman, bridge 


Mi hac ] 
CONTINUED ON PAGE 7) 


of the arts. 
school and has boasted such graduates 
builder; Irwin S. Chanin, 


engineer-architect; Pupin, 
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TaGoodrichy Only B.F. Goodrich Rivnuts° 
solve all these fastening problems so well 


TUBULAR 
LEG 


CASING 


One man installs Rivnuts from one side 
in seconds—speeds assembly of barbecues. 
Permanent nutplates in legs save time in 
faster knockdown, too. 


ARM 


G N BRACKET 
aN 


— i 
\n 


NNN 


One man does the work of two, assem- 
bling arm brackets on light poles. Tests 
show pole or arm will fail before Rivnuts. 


TUBULAR 
LEG 


4 
4 
A 
/, 
/, 
4 
A 
A 
4 
A 
“ 
A 


Clean, functional lines of modern furni- 
ture are preserved by Rivnuts. Upset 
inside tubular legs, they replace unsightly 
nuts, bolts and screws. 





Rivnuts enable repair men to remove top 
of automatic washer and replace it easily. 
And Rivnuts can be installed after 
enamelling. 


CLAMP STRIP 


Upset Rivnuts secure asrplane window 
plate to center post. Bulges in shanks seal 
out weather. Heads of Rivnuts serve as 
spacers for plastic window. 


+ DOOR 
} STILE 
(i | NWN ! 


CLIP 


Rivnuts replace self-tapping screws used 
to hold retaining clips on aluminum 
storm doors, provide firm nutplates that 
won't loosen with shock or vibration. 





CASING 


FLANGE 





FLANGE 


Rivnuts eliminate need for reinforcing 
plates in vaporizers. In addition, Rivnuts 
space bottom flange automatically, pre- 
vent bending. 





COVER PLATE 


GASKET 





ol 
RESERVOIR 
HOUSING 


Assembly time for oil reservoirs is cut in 
half. Rivnuts eliminate welding, tapping 
and cleaning previously required to 
attach coverplate. 








] Y | 
SPACER \ = 
WHEEL 
TUBULAR 


HAND RAIL 


Wheel chair designers needed a blind nut- 
plate with at least 6 clean threads. 
Rivnuts, only one-piece blind rivets with 
threads, were the answer. 


Special fastening problems? B.F.Goodrich Rivnuts solve them. Send for free demonstrator. Dept. PE-39, 
B. F.Goodrich Aviation Products, a division of The B.F.Goodrich Company, Akron, Ohio. 


B.E G Oo Oo rt ric h aviation products 
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Interesting to Note ee ee (Continued) 


inventor; and Samuel Gompers, labor organizer. The 
school was conceived and built by Peter Cooper. 

Cooper was born in lower Manhattan two years after 
the signing of our Constitution. He married early and 
in 1815 received his first patent—on a Rube Goldberg- 
type cradle for his first child. The cradle not only 
rocked itself but played a musical instrument and fanned 
flies from the baby. Income from the cradle was enough 
so that when Cooper was 30, he bought a glue factory 
for $2000. Soon he was making better glue than other 
manufacturers. His thinking was years ahead of his 
time—he firmly believed that R & D was the heart of 
any manufacturing enterprise. Following this philoso- 
phy, his glue factory soon produced isinglass from fish 
bladders at 75 cents a pound in competition with the 
Russian import costing $4. His wife helped by origi- 
nating the recipe for a table gelatine known throughout 
the world today as Jello. 


Tom Thumb gets in the act 


Cooper was a hard man to hold down. After seven 
years in glue he had amassed $125,000; now he began 
looking for a new business venture. He found it by 
buying land in Baltimore. That city anticipated a 
boom from construction of its first horse-drawn rail 
road, the B & O, which, when completed the following 
vear, ran from Baltimore to Ellicott’s Mills, Md. On 
the eve of its opening, however, news was received 
from England that a steam locomotive had been success- 

fully run. But then 
it was learned that 
steam engines could 
never be used on 
the existing B & O 
road because its 
curves were too 
sharp. This caused 
Cooper's B & O in- 
terests to look 
gloomy. Property 
values plummeted 
and, faced with 
a serious financial 
problem, he told the B & O directors that he would 
build them a steam locomotive to negotiate the curves. 

Within two years, Cooper built the Tom Thumb, 
using musket barrels for tubing when he couldn’t obtain 
pipes to connect the boiler to the engine. Two days 
after this locomotive was successfully put into operation, 
it lost a race with a horse-drawn coach when the blower- 
band slipped off its drum (PE—Feb 17 '58, p 5). Re- 
gardless, the day of the steam locomotive had been 
inaugurated in the United States. 


Realizing that America was entering an age of ma- 
chines, the sinews of which would be iron and steel, 
Cooper sold his Baltimore land interests at a big profit 
and bought the Trenton Iron Co. Money made money 
and at the age of 61, Cooper, now a millionaire, an- 
nounced plans for establishment of the “Union of 


Science and Art.” He had already accumulated land 
in Manhattan; all that now remained was designing and 
constructing his dream. 
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First air-conditioned auditorium 


Always the engineer, he decided on wrought iron 
beams. Cast iron had been used for 25 years; wrought 
iron for a building the size of Cooper’s Union was still 
unheard of. Fortunately, Cooper owned his own iron 
works so he could order his plant to roll beams twice 
as deep as had been previously attempted. This type 
of beam is now common in our skyscrapers. 

Cooper had other engineering concepts he applied to 
the building. To enter its Great Hall, which through 
the years echoed the voices of such great Americans as 
Lincoln, Twain, Emerson and Thoreau, one had to 
walk down a flight of stairs. The logic behind this 
was obvious—in case of fire or panic, fewer people would 
be hurt going upstairs than rushing down. Another 
innovation was the huge steam-operated fan beneath 
the floor. It blew cool air up through hundreds of 
small vents beneath the seats. (Note fan-selection arti- 
cle on page 67.) This forerunner of modern air con- 
ditioning is still in operation, although the steam engine 
was replaced long ago by an electric motor. 

The Great Hall was not the only amazing sight for 
those visiting the new building. A big, round hole ex- 
tended from the basement to the roof. “At the time,” 
wrote Edward Hewitt, Cooper’s grandson, “there were 
no passenger elevators but Mr. Cooper insisted on put- 
ting in the elevator shaft. He said that if there were no 
passenger elevators when the building was ready, he 
would build one. As 
there were none avail- 
able, Edward Cooper, 
his son, designed a spe- 
cial steam engine with 
the appropriate wind- 
ing drums for the rope.” 

It ran until 1914 when 
it was replaced by an 
electrically driven car. 


Engineer's bookshelf—100 years ago 


When the Union opened its doors, there were no 
technical publications as we know them today. News- 
papers and books were the primary source of scientific 
information. Cooper Union’s free reading room, the 
first in New York, became a haven for young and old 
eager to learn about the world’s latest technological 
developments. In the mid-19th century, only the well- 
to-do could afford building a personal library like the 
one discussed on p 45. Many a successful engineer 
and businessman can say he browsed and studied in 
the same Cooper Union room with a Bowery bum read- 
ing the morning papers on one side of him and a Felix 
Frankfurter or Samuel Gompers on the other 

The Union just last month announced the construction 
of a new $4-million engineering building to include the 
latest facilities for work in electronics and atomic energy. 
If Cooper were living today, the new building would 
undoubtedly contain some of the same strange innnova 
tions that led his contemporaries to brand his building 
a folly, and his engineering design “impractical.” 


—Benedict A Leerburger Jr 
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that cuts costs and 


speeds operations 


in your plant 


Spring Flow is a systematic approach to 
the problems of handling and storage of 
springs, wire forms, small stampings, in cus- 
tomer plants. It overcomes time-wasting 
tangling, and the distortion that often re- 
sults from tangling. It can be engineered 
for specific applications to expedite hand or 


automatic assembly. 











Spring Flow lowers handling and assembly costs — eliminates distortion — protects finish 


Spring Flow makes use of a variety of modern materials, The potential benefits of Spring Flow almost defy 


dispensers, containers. The extent to which it may be imagination. Ask for a Spring Flow proposal for 


applied depends on the complexity of each individual your springs or other fabricated-metal products. 


part and handling requirements. The cost of Spring Or find out more about this exclusive service by 


Flow is frequently offset by resulting savings. writing for the new booklet—‘“‘Spring Flow.” 


Associated Spring Corporation 


General Offices: Bristol, Connecticut 


Wallace Barnes Division, Bristol, Conn. and Syracuse, N. Y. 


Raymond Manufacturing Division, Corry, Penna Seaboard Pacific Division, Gardena, Calif 
B-G-R Division, Plymouth and Ann Arbor, Mich 


Ohio Division, Dayton, Ohio Cleveland Sales Office, Cleveland, Ohio 


Gibson Division, Chicago 14, Ill F.N. Manross and Sons Division, Bristol, Conn Dunbar Brothers Division, Bristol, Conn 


Milwaukee Division, Milwaukee, Wis San Francisco Sales Office, Saratoga, Calif Wallace Barnes Steel Division, Bristol, Conn 


Canadian Subsidiary: Wallace Barnes Co., Ltd., Hamilton, Ont. and Montreal, Que. Puerto Rican Subsidiary: Associated Spring of Puerto Rico, Inc., Carolina, P_R 
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fasteners 


. A TYPICAL EXAMPLE: 

How to Avoid Stripping—- 

Shakeproof NIBSCREW i be 
laalsie | rques and eliminate 
driver torques and ¢ ite 





You can realize important savings on your assembly line 
by specifying fasteners that eliminate operations, speed up 
production and assure highest quality. Engineered Fas- 
teners by Shakeproof now overcome stripping, provide 
sealing, assure maximum locking and solve countless 
production problems encountered in mass assembly of 
products using sheet metal. 








SEND FOR NEW SHAKEPROOF BULLETIN NO. 100! 
illustrates twelve typical examples of cost saving fasteners 
for sheet metal applications. Describes important ‘check 
points” for fastener selection. Offers testing samples. 
Write for your copy today! 


SHAKEPROOF 


it. “FASTENING HEADQUARTERS’® 








DIVISION OF ILLINOIS TOOL WORKS 
St. Charles Road, Elgin, Illinois 
In Canada: SHAKEPROOF /FASTEX 
Division of Canada Illinois Tools Limited, 67 Scarsdale Road, Don Mills, Ontario 
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Why LINK-BELT "RC" Couplings mean 


Reliable Connections 


The difference 
is in the 


DIVIDED 
ROLLERS 


They’re available 


in finished bore IMPLICITY . . . low cost . . . dependability—Link-Belt “RC” flex- 


: ible couplings meet every requirement for economical power 
sizes up to transmission. Unique divided roller design provides bedoondiont 
154, 3 contact with each coupling half—equalizes load . . . maintains 
4 Ae inches proper balance at high speeds . . . effectively compensates for shaft 
misalignment. In addition, these couplings are all-steel—precision- 

made and hardened for reliable long life. 
See your local Link-Belt office for complete information on the 
wide range of bore sizes for shafts up to 12 in. Ask for Folder 2363. 





Your choice of housings 


G © 


STYLER revolving housing, STYLE P revolving housing, STYLE S_ stationary hous- 
spun metal, vertical split. plastic, horizontal spijt. ing, fabricated steel. 











“RC’’ FLEXIBLE COUPLINGS 


LINK-BELT COMPANY: Executive Offices, Prudential Plaza, Chicago 1. To Serve Industry There Are Link-Belt Plants, Sales Offices, Stock 
Carrying Factory Branch Stores and Distributors in All Principal Cities. Export Office: New York 7; Canada, Scarboro (Toronto 13); 
Australia, Marrickville (Sydney), N.S.W.; South Africa, Springs. Representatives Throughout the World. 14,487 
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Peter Schladermundt, A.1.A., 
A.8.I.D., P.D.C., for 25 years 
a leading designer of many of 
America’s foremost industrial 
products. Formeriy associated 
with Norman Bel Geddes and 
other designers and architects 
on such projects as General 
Motors “FUTURAMA” and 
the design of Rockefeller Centre. 
Presently heading his own firm 
specializing in all types of 
esign service to industry. 
Recently designed the Trade 
Fairs be the United States 
Government Department of 
Commerce in Milan and Paris 


Peter Schladermundt 
and Sharonart 








combine for a new design concept.... 


Tomorrow’s business machines will have the low, sleek profile and functional beauty 

you see in this typewriter design created by the nationally known industrial 

designer Peter Schladermundt especially for the Sharon Steel Corporation. 

Gone is the bothersome cloth cover and in its stead a regular built-in secretarial workshop 
that includes typewriter accessory and lighted shorthand book and note compartments. 
And when the day is through the desk area is made neat by simply 

dropping the attractive machine lid. 

Ingenious? Yes, but perhaps the most important aspect of the design is the functional 

use of Sharonart, Sharon’s popular patterned steel. By fashioning the work areas of 
Sharonart the usual marks of wear never show, and by forming the cover of this amazing 
metal many styles are immediately available to the manufacturer by simply 

changing the pattern . . . and here, too, wear is practically eliminated. 

It’s the kind of forward thinking that has made Sharonart the most popular material 

of its kind. Literature and information available from the Sharon salesman in your area or 
by writing direct to Sharon Steel Corporation, Sharon Pa. 


| <<>> SHARON 00+“ STEEL 














“fingers” of 
hot-strong 
inconal “Y" “Sie ersere 


HOW THEY WORK The pictures above show (1) 
several completed couplings; (2) details of the quick- 
on, quick-off clamp; (3) a cross section through a 


o pair of one coupling’s “fingers’”’. 
rl ar er Notice these “fingers”. They are Inconel “X” alloy 
curled into a tight semicircle and lined on the inside 
with Nickel-containing stainless steel strip. 


as temperature Alloy helps insure leak-proof oper- 
rises in 
new couplings 


As these quick-on, quick-off couplings 

for high pressure or high vacuum lines get 
hot, Inconel “‘X’’* age-hardenable nickel- 
chromium alloy “fingers” grip harder and 
harder, seal tighter and tighter. Couplings 
weigh and cost less than bolted flanges. HOW THEY ARE MADE The pictures immediately 


above show (4) a stamped and partially bent Inconel 
“X” band; (5) “fingers” fully formed with stainless 
steel inserts in place; (6) “hot” test fixture with 
typical test results. 

Notice how the designer takes advantage of the 
special properties of Inconel “X” alloy. 

First, he uses the low expansion and low creep 
properties of Inconel “X” alloy to limit short and 
long term changes in overall dimensions. 

Second, he depends on the superior spring proper- 
For detailed information on the Temperature ties of Inconel “X” alloy — even a high tempera- 
Compensating Couplings described in this ad- tures — to assure leak-proof operation of the coup- 
vertisement, write the manufacturer, D.S.D. lings over wide temperature and pressure conditions 
Manufacturing Company, Hamden, Conn. ... from —320°F to +1750°F ...from 0.8 microns 
vacuum to 8000 psi. 


Hot-strong Inconel ‘‘X’’ tabs... 

















2 


lock and release quickly bee 


3 ‘ pepo. 
= 


“Fingers” work like a bimetal...uncoiling as 
temperature goes up to grip harder and harder. As 
temperature drops, “fingers” recoil ... up to a point. 
Then shoulders (A) stop the “finger” motion. Even 
sub-zero temperatures make no further change in 
initial sealing tension. 

Initial sealing tension is obtained by tightening 


curled into bimetal ‘‘fingers’’... 


Third, he takes advantage of the ductility of Inconel 
X” at sub-zero temperatures to extend the useful 
temperature range of the coupling down close to 
absolute zero. 

Fourth, he counts on the outstanding corrosion 
and oxidation resistance of Inconel “X” alloy to pre- 
vent scaling of “fingers” and eating away of threads. 


MANY INCO NICKEL ALLOYS OVERCOME 
EXTREME CONDITIONS Inconel “‘X” alloy is one of 


a group of Inco Nickel Alloys which have been de- 
veloped to provide specific combinations of properties 


sé 


Inconel “’X” Band 





tighten as heat rises... 


Inconel “X” T-head clamp-bolts (one to four, depend- 
ing on coupling diameter). Seal is established by 
hollow “Toruseal”** O-Rings ...usually made of 
Nickel-containing Type 321 stainless steel or of 
Monel* nickel-copper alloy. 


**T.M. of D.8.D. Ma 
The Interna R 





TEST ASSEMBLY AND RESULTS FOR TEMPERATURE 
COMPENSATING COUPLINGS 


Test assembly shown left pro 
vides more severe conditions 
than ordinary operation where 
couplings are exposed to cooler 
ambient temperatures. Temper 
atures are for entire assembly, 
including gas in duct. Test as 
semblies were held at heat long 
enough to attain steady state 


Coupling; Temper-; Pressure , Results 
Size, in. | ature;F Lbs 





l¥2 ~90 | 300-245 [No leak 
1¥2 70 1830 | No leak 
3¥2 1000 201 | No leak 
342 1100 
1200 76 | No leak 
6¥2 70 200 | No leak 
6¥2 70 high vac | No leak 
7 750 50 | No leak 
7 70 150 | No leak 

















prevent leaks in most environments 


for high temperature use. If you are developing 
devices that require high strength and oxidation 
resistance at extreme high temperatures, one of these 
alloys may provide the exact combination of proper- 
ties you need. 

To learn more about these alloys, some of which 
have not yet been publicized, write us for a set of 
data sheets on new high temperature alloys. We'll 
also send you a copy of our booklet, “High Tempera- 
tures Spur Use of Nickel-Base Alloys.” 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street Ln New York 5, N. Y. 


INCO NICKEL ALLOYS 





TWO METALS ARE OFTEN 
BETTER THAN ONE 


... between the 


Limitations of Single Metals with 
GENERAL PLATE CLAD METALS 


The performance of a single 
metal will go so far... but 
frequently not far enough. 
And to bridge the gap be- 
tween the limitations of 
single metals and the desired 
results, clad metals are used 
to obtain the requirements, 
or to do the job better... 
often at lower cost. That’s 
why manufacturers of all 
types of products turn to General Plate for reeommenda- 
tions on their metal requirements. For instance. . . for 
electrical spring manufacturers, General Plate has 
developed: 


Bronco*, phosphor bronze double-clad on copper to pro- 
vide higher electrical conductivity without increasing 
cross-sectional area of spring blades. 


Conflex* hardenable steel clad on one or both sides with 
sheet copper to obtain a superior spring material with 


You Can Profit 
with General 
Plate Products .. 


METALS & CONTROLS 


General Plate Division 


better electrical conductivity and greater strength — at 
lower cost — than comparable copper alloys. And the 
copper surface is excellent for electroplated finishes. 


Spring Tempered Stainless Clad Copper for spring blade 
service in applications requiring high electrical conduc- 
tivity and excellent resistance to various types of cor- 
rosion. 


If you are seeking metals with useful characteristics that 
can’t be found in a single metal or alloy, investigate clad 
metals. If you want stronger or lighter components — or 
better electrical and mechanical properties or fewer 
corrosion problems — or if you are interested in conserv- 
ing critical metals or reducing parts costs, you can profit 
by using General Plate Clad Metals. 


Write for a General Plate catalog today. Or better yet, 
why not talk over your requirements with a competent 
field engineer. His knowledge of the applications of clad 
metals is yours for the asking. No obligation, of course. 





*Reg. Trade-Mark U.S. Pat. Off. and Foreign Countries 


CORPORATION 


1003 Forest St., Attleboro, Mass. 











FIELD OFFICES: NEW YORK * CHICAGO * DETROIT * INDIANAPOLIS * MILWAUKEE * PASADENA 
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PARKER-HANNIFIN FLUID-SYSTEM COMPONENTS — 


My From HANNIFIN 
HOW? air preparation units 


that don’t waste air power 


Hannifin Crown “Combo” units — filters, regulators and 
lubricators in any combination — keep compressed air in the 
“pink of condition” without depriving you of needed air flow 


Crown regulators open fast on demand, close precisely 

when demand is satisfied, deliver the exact amount of air 

needed. Their “piston balanced” poppet design, which makes 

possible a flat, large-area, poppet-type valve with very short 
stroke, is the reason. The inherent stability of this design 

no hunting or chatter — results in multi-million cycle life 


Crown filters have large, reusable filter elements for 
minimum resistance to air flow. Crown lubricators introduce 
predetermined amounts of oil into the air stream, 
automatically. Their design is so responsive to variations in 
air flow rate that the concealed, tamperproof adjustment 
is rarely used. This is the easiest lubricator of all to fill, 

and remote-fill models are available 


Crown units are competitively priced and stocked in 

principal industrial areas by Hannifin CRowN authorized 

distributors. For CROWN literature and the name of the 
distributor nearest you, write: 


HANNIFIN COMPANY 


535 South Wolf Road « Des Plaines, Illinois 


A DIVISION OF PARKER-HANNIFIN CORPORATION 





PARKER-HANNIFIN FLUID-SYSTEM COMPONENTS 


Only from Parker 


such a wide range of fittings...so fast 


If it’s an industrial fitting, whether for tubing or for hose, Parker has it or 
can make it, in standard sizes in any metal. 

Parker “Triple-lok” for flared tubing . . . Parker “Ferulok”® for 
heavy-wall tubing . . . Parker “Weld-lok” for high-temperature, 
high pressure lines. (“Braze-lok”, our newest line, does not require an open 
torch, is for medium temperatures.) “Intru-lok”, for copper, aluminum 
or plastic instrumentation lines, requires no flaring. Parker hose and 
‘“Hoze-lok” re-usable hose fittings require no skiving of the hose 


There’s a Parker distributor near you, write us for his name .. . 
call him for Parker catalogs. 


Parker Fittings and Hose Division 


17325 Euclid Avenue e« Cleveland 12, Ohio 


A BOIiVvisiOon OF PARK ER-HANNIFIN CORPORATION 





DEVELOPMENTS TO WATCH... 


Give high-purity metals a chance to relax .. . 


.. . and their fatigue life may be increased consid- 
erably, NASA-sponsored research suggests. 

Tests at California Institute of Technology indi- 
cate fatigue life of high-purity aluminum can be in- 
creased 30 to 60% by providing for rest periods 
at elevated temperature between loadings at room 
temperature. But the reverse is not true: room-tem- 
perature rest periods between elevated temperature 
loadings do not increase fatigue life, and resting at 


A fungicide for plastics . . . 


. . . that also shows promise for paints, natural 
fibers, rubber and leather, has been developed by 
Ottawa Chemical Co, Toledo, Ohio. 

Specifically formulated for use in semirigid and 
flexible polyvinyl chloride compounds, it’s said to 
“prevent the development of any significant growth 
of various fungi, and to prevent the loss of plasti- 
cizers,” and therefore to prolong the life expectancy 


Battery-operated radar sets are 


. . » David Linden of the Signal R & D Lab told 
a recent NEMA battery section meeting that tran- 
sistorization of circuits and improvements in dry 
batteries themselves will do the trick. Already under 
development is a 150-watt radar set. That’s still too 
big for today’s batteries but, he indicated, a 60-to-70 
watt unit is definitely in sight. 

Batteries that will give “many more times” the 
present power output per unit weight and volume are 


or even below the recrystallization temperature may 
actually have a detrimental effect on alloyed metals. 

Advantages of relaxation were found with speci- 
mens containing 99.993% Al (recrystallization tem- 
perature, 400 F). They were tested at room tem- 
perature after 30-minute rest periods at 150 F, 300 F, 
and 450 F. Greatest increase in fatigue life (57% 
was obtained at 300 F. Resting at 150 F gave an 
average increase of 39%; at 450 F, 25%. 


of PVC coatings and films. Other advantages: It 
is less toxic than most compounds of its type, and 
does not “bloom” or cause discoloration. 

The compound (a derivative of parachlorometaxy- 
lenol) should be available commercially this month 
for PVC applications—with formulations for other 
materials to be made available when current tests 
are completed. 


on the way... 


still needed, though. Micro-modular construction is 
making it possible to incorporate as many as a million 
parts in a cubic foot, and that means a lot more 
power will be needed. 

Chemical systems are still the best hope for sup- 
plying such needs, Linden believes. Solar energy has 
limited application owing to the comparatively brief 
periods in which sunlight is available and nuclear 
energy presents safety problems. 


Baby diesel engine that develops 33 shp at 3000 rpm... 


... and has an intermittent operation rating as high 
as 40 shp at 3600 rpm, weighs less than 500 Ib. It’s 
a 4-cyl in-line engine that features a new-type com- 
bustion chamber. Cylinder bore is 3 in.; stroke, 3.5 
in.; swept volume, 99 cu in. Nominal compression 
ratio is 20:1. 

The upper part of the combustion chamber, ma- 
chined into the cylinder head, is hemispherical. The 
lower part is formed by an inserted machined plug 
which contains the throat or oval port connecting 
chamber to cylinder. A pintle-type nozzle is used 
for fuel injection. 

F Perkins Ltd, Peterscourt, Peterborough, Eng- 
land (Canadian office: 60 Wingold Ave, Toronto 19), 
says it’s now in production as an inboard marine en- 
gine, is under test in harvesters and combines, 
trucks, taxis, and other mobile equipment. 


<Circle 110 for FILTERS, 111 for Fittings 


New British diesel can be fitted with direct or 2:1 reduc- 
tion drive, standard or oil-operated gearbox. It has a 
rotary fuel pump and an eccentric-lobe-type oil pump 
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DEVELOPMENTS TO WATCH... 


Atoms aid conveyor studies .. . 


. in West Germany. News reports from Bonn 
say mining engineers have been using radioactive 
tracers to determine the speeds attained by different 
sizes of coal passing through vertical pneumatic-con- 
veyor pipes and horizontal hydraulic conveyors. But 
the technique could readily be applied to many other 
types of materials and other types of conveyors. 

The method is a simple 2nd straightforward one: 
radioactive material (in this case, bromine-32 com- 


pounds are used) is added to the coal in small 
amounts but enough to be detectable through the 
walls of the conveyor. Then, radiation detectors are 
installed at various points along the pipe. As the 
radioactive material passes the detector, it sounds 
off, and the difference in time between arrival at 
the detection points indicates the speed of travel. 

(Note: for information on belt conveyors and their 
application to machine design, see upcoming issue.) 


Counting circuits that measure in “light-feet”. . . 


. . « the time it takes light to travel a distance of 
just one foot—have been developed by Computer 
Equipment Corp, Los Angeles. The company in- 
tends using these millimicrosecond “space-time quan- 
tizers” in a supersonic sled velocity-measuring sys- 


One-side heating may pose far 


... than the mere fact of elevated temperature alone. 
Recent studies of laminated plastics, for instance, 
indicate that the stresses created by differential ther- 
mal expansion as laminates are heated from one side 
only may reduce elasticity in bending by as much as 
35%. 

Further information is scanty on this increasingly 
important effect. As H. T. Plant and L. S. Lazar of 
General Electric pointed out to the last SPI Rein- 
forced Plastics meeting, thermal effects on the me- 
chanical properties of such materials as glass-rein- 


tem it is developing for the Air Force, but thinks 
their accuracy—one part in 278,000,000—should pave 
the way for other counting and computing systems 
combining extremely high accuracy with simplicity, 
flexibility and automaticity. 


more severe design problems .. . 


forced plastics are normally studied under condi- 
tions of thermal equilibrium. Their own studies of 
one-side heating to 50 F under load at various rates 
show marked differences from conventional stress- 
strain curves. Their recommendation: Much more 
attention should be directed to this effect, particu- 
larly since it may prove useful as well as trouble- 
some. “Structures might be designed,” they point 
out, “so that the thermal bending moment opposes 
the moment developed by the applied load.” That 
way, the effect could be a positive design factor. 


Rotary pump that aims to overcome two major causes of cavitation... 


.. . has been designed by J. T. Nash, Conflow Corp, 
and is now undergoing final tests. 

In effect, says Nash, the new pump is an inversion 
of the sliding-vane type, with the cam shape in the 
rotor instead of in the housing; while the vanes are 
located in the housing and do not revolve with the 
rotor. This gets around the problem of inlet restric- 
tion (fluid enters through center of shaft instead of 
impinging directly on vanes), and also minimizes the 
cavitation problems associated with rapidly expand- 
ing pump chambers. Furthermore, the pump is said 
to operate quietly and smoothly at speeds to 12,000 
rpm, and to be free from output pulsation and 
adverse frictional drag. 

For background information on this and other 
positive-lisplacement pumps, and on cavitation, see 
PE—Mar 2, p 47. —ARG 


In new pump design, centrifugal forces build up pressure 
from center outward in suction area. 
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THE ENGINEERING WEEK 


The Handyman—Slave Arms 


Getting Closer to 


ScHENECTADY—The latest design in- 
genuity for the remote handling of 
radioactive materials is an_ electro- 
hydraulic servo-manipulator with a 
Di-lateral (force-reaction) feature and 
articulating fingers. Called the Handy- 
man, this robot equipment was devel- 
oped by General Electric’s General 
Engineering Laboratory for the com- 
pany’s Aircraft Nuclear Propulsion 
Dept at the Idaho Test Station. 
Design of the manipulator is unique 
in that there is no direct mechanical 


Almost human .. . 


Human Motions 


connection between master and slave. 
Each unit has its own packaged hy- 
draulic system. The two are con 
nected by cable to permit random 
location of the slave with respect to 
the master. At present, the Handy 
man is being used in the “hot shop.” 
The master unit is outside this area 
on the safe side of a 4x2 ft-area, 6-ft 
thick window. The slave unit inside is 
carried to each job, another GE re- 
mote-control manipulator. 

The Handyman master pnit has 


is how “Handyman” has been described in its remote handling of equipment in a 


radioactive area. 
lower right. 


Rubber glove-coated slave hands can be seen in the background, 
The master unit, above, is mounted on a wheeled platform which the 
operator can raise or lower by pedal control. 


Console, left, for changing force- 


reaction settings, is controlled by an assistant. 
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control over 20 independent motions 
—10 in each arm and hand. The 
Handyman hand has five motions 
thumb pivot, thumb curl, finger pivot, 
finger curl, and wrist pivot. In the 
extended positions, each slave arm 
can lift a weight of 75 Ib. With the 
arms not fully extended, a greater 
weight is possible. When fully ex 
tended, one from the other, the slav« 
arms have a reaching capacity of 9 ft 
Because of its strength and versatility 
of hand motions, similar to the human 
arm and hand, the Handyman does 
not require a wide 
tools and facilities 


range of special 


HYDRAULICS BETTER 


Ralph Mosher, Handyman project 
engineer at GE, says that a hydrauli 
system was chosen because it 
highest force for its 
it eliminates the 


give 
weight 
unilateral gear train 
required with a system using electri 
motors small enough to be a practical 
package. A special counter 
weight system was designed-in to 
make all parts of the master and slave 
units feel weightless to the operator 
This feature is an improvement over 


ind IZC; 


seTVO 


The left hand... 

of the master unit reveals its complexity 
Completely counterbalanced hydraulically 
the entire unit is weightless to the operator 
There are two separate hydraulic systems 
The master unit operates at 1100 psj, and 
the slave unit operates at 1500 psi 


the Handyman announced two year 
ago having cumbersome counter 
weights attached to various parts of 
both units. Another redesign of 
the hydraulic system was made pos 
sible with development of a hydrau- 
lic servovalve and actuator that was 
installed next to the linkage it had to 


power This 


valve eliminated 


one 
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spool by using an A/2 piston, putting 
supply pressure on the half-area side, 
and controlling pressure with the full- 
area side. With this design, it was 
possible to eliminate a push-pull con- 
trol. It was also possible to increase 
the stability of the servovalve, de- 
crease the threshold, decrease the fric- 
tion on the piston and the leakage 
potential because one seal is required 
instead of the usual two. 

hese compact servovalve actuators 
eliminated the control line compres- 
sion and expansion problems previ- 
ously encountered. Elimination of 
hydraulic control supply lines reduced 
the number of hydraulic lines from 
20 to two. Without the flexible hy- 
draulic lines, the servo loop gain could 
be raised enough to reduce the com- 
pliance from 20% to 4% and increase 
the speed of response five times. 

The manipulator crossover fre- 
quency ranges between 3-10 radians 
per sec, and the slave unit will follow 
a signal of that frequency with only a 
90° phase lag. Perhaps a better exam- 
ple of the manipulator’s dexterity is 
that it can hold a baseball bat and 
swing at a pitched ball. In one game it 
got six base hits out of seven pitches. 

Already at the Idaho Falls Test Sta- 
tion, Handyman has been doing jobs 
in several minutes that required about 
| hr with previous manipulators. GE 
figures that with its human-like abili- 
ties the Handyman will easily pay for 
itself. 


KINESTHESIA 


Part of the forces encountered by 
the slave unit are reflected back to the 
master control so that the operator 
experiences muscular sensations as if 
he were doing the job directly. Re- 
ducing the master unit’s force levels 


compared to the slave's is simply a 


Open wide... 


a close-up of the slave hand shows the 
joints in the open thumb and the curled 
finger. Small buttons on the “palm of 
the hand,” thumb, and fingertip are 
spring-loaded to improve the grip. 


An exploded view . . . 

of arm shows a nest of 5 servovalves (left, 
foreground) with the rams connected to 
the racks (center, foreground). Complete 
unit fits into the slave-arm casing directly 
behind it and connects through a gear 


matter of diverting a corresponding 
portion of the current going to the 
master servovalve torque motor. The 
operator can adjust this reflected force 
in increments of 3 to 1; 5 to 1; 10 to 
1; and zero. Thus, for example, 3 Ib 
of force experienced by the slave unit 
reflects 1 Ib back to the operator at the 
master unit. 

The 10:1 ratio is used to pick up 
heavy loads, but the 3:1 ratio is used 
most, according to Mosher, because 
greater reaction sensitivity will result 
in better performance. The zero force 
reaction setting is used if the object 
must be held a long time. With no 
load feedback, the operator does not 
tire. For further variety, six sections 
of the system—three in each arm- 
can be put into different reaction 
levels. 

About one hundred gears, ranging 
from # in. to 2 in. in dia, are in the 
manipulator, but a special gear-train 
design, on which Mosher has a patent, 
keeps package size at a minimum. 

Single and multiple stages of sun- 
planet-swing link gear combinations 
permit finger and thumb articulation. 
Also, they permit assembly of parallel 
gear trains on common axes, with un- 
desirable interaction of forces and 
motions excluded. 

It is possible to get articulation 
other ways—with steel tape or a bell- 
crank linkage—but Mosher feels these 
methods don’t give the high force in a 
small package. He says that high- 
carbon, precision gears are used, and 
that backlash is no problem. Root 
stresses in the teeth reach 80,000 psi 
and compressive stresses hit 280,000 


train to the hand and fingers at far right. 
Servovalve and piston package is 4 in. dia 
and 6 in. long. Between the nest of 5 
servovalves and the racks is a mechanical, 
fail-safe system to make hand immobile. 


psi. Bearing loads are up to 800 Ib on 
1 Ye-in. shaft. Needle bearings with- 
out the usual trunnions increase the 
contact length. 

The Handyman slave manipulator 
can be used at distances up to 1000 
ft from the master unit with the 
cables handled on a reel or supported 
by a pylon. At this distance, the self- 
propelled slave unit would require a 
built-in television transmitter. For 
this and greater distances, a radio- 
controlled slave unit is considered 
feasible, but would require extensive 
redesign. Mosher says the perform- 
ance potential of manipulators have 
been increased because of the bi- 
lateral hydraulic servo system; a servo 
counterweighting system; a multi-free- 
dom mechanical hand; and master 
arm kinematics that easily conform to 
the biomechanics of the operator's 
arm; and compact packaging. 


In its spare time . . . 

the slave enjoys itself by spinning a hula 
hoop on one arm while the other hand 
holds a second hoop. 
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Martin's 5-lb A-Generator Wins 
Miniaturization Award for '58 


New Yorx—A 5-lb atomic generator 
that for the first time extensively com- 
bines a radioisotopic heat source with 
a highly efficient thermoelectric con- 
version has been awarded the Minia- 
turization Award. It was developed 
under AEC auspices by the Nuclear 
Div of Martin Co, Baltimore, in con- 
junction with Minnesota Mining & 
Mfg Co. The device (above) is 43 
in. dia. 

SNAP III is designed specifically to 
provide auxiliary electric power for 
space missile systems. It derives its 
energy from polonium 210, and can 
convert the radiation emitted by 4 of 
a gram of radioactive material into 5 
watts of electricity at an efficiency of 
8 to 10%. 

In addition to its light weight, and 
long operating capability suiting it to 
space applications, it promises appli- 
cations wherever small sources of 
electricity are needed. For example: 
replacing batteries in air and sea-navi- 
gation aids or on communications 
lines, providing power for longer 
periods and minimizing the cost of 
maintenance. 


CAPSULE NOT DANGEROUS 


Commenting on the danger posed 
by the presence of polonium in SNAP 
III, AEC Chairman John A. McCore 
said recently: “The small particle of 
polonium was encased first in a welded 
stainless steel capsule. This capsule 
was secured inside a second capsule 
which in turn, was encased in a third 
capsule. It is difficult to imagine how 
the polonium could come into con- 
tact with anyone.” 

Some 10 other firms and individuals 
were awarded certificates-of-excellence: 

V. K. Zworykin, RCA, for develop- 
ing a capsule-sized radio pill for med 
ical diagnosis; Elgin Micronics, Div of 
Elgin National Watch Co, for a mi- 
crominiature synchronous motor and 
gear train for an elapsed-time indica- 
tor; Robert W. Yancey, Diamond 
Ordnance Fuze Labs for work on a 
subminiature telemeter; Peter J. Pijoan 
and John Buckley, Westinghouse Air 
Arm Div, for contribution to develop 
ment of a miniature high-speed gyro 
motor; Sonotone Corp, for its Model 
“222” hearing aid, the first worn en- 


tirely in the ear; Patek Phillippe & 
Co, Geneva, Switzerland, for a min- 
iature frequency and time standard; 
Keith O. Johnson, Stanford Univ stu- 
dent, for a 4-channel magnetic tape 
recorder about the size of a kitchen 
matchbox; Heald Machine Co, for a 
grinding machine for improved pro- 
duction of miniature ballbearing races; 
Servomechanisms Inc, for an evapo- 
rated magnetic film stepping strip 
which reduces the size of a memory 
element in high-speed digital com 
puters; Diamond Ordnance Fuze Labs, 
for pinhead-size indicator lamps. 








. 

Miniature power plant. . . 
Engineer at Martin’s Nuclear Div tests 
radioisotopic “battery’’ which won 1958 
Miniaturization Award. The 5-4b atomic 
generator can produce 5 watts of power 
at an efficiency of 8 to 10% from 3 gram 
of radioactive material 


Booth Says Europe Not Impressed 
by Advent of US “Small” Car 


Detroir—The current trend in Amer- 
ican styling will have little effect on 
forthcoming European cars. This is the 
opinion of Arthur G. Booth, world- 
renowned automotive engineer and 
exchairman of England’s Institution 
of Mechanical Engineers’, Automobile 
Div., who told Propucr ENGINEER- 
ING: “You are now going in a direc- 
tion we in the foreign car field have 
followed—less lavishness in decora- 
tive trim, particularly in your extra- 
ordinary front and rear ends.” 

Interviewed during the recent SAE 
National Automobile week here, the 
peppery elder statesman of interna- 
tional motordom opined that Amer- 
ica’s ““300-hp ballistic missiles are the 
main danger on the road today. They 
can hardly pass without shaving off 
paint, whereas our product has all the 
room in the world. With your aver- 
age loading of 1.6 people, why should 
you have all that horsepower except 
to lug 4000 Ib of steel and other ma- 
terials?” 

“Our cars,” he said, “are continu 
ing to sell in America because people 
are getting to like them. But no one 
in Europe is designing our volume 
units just for the American market 
We have our own market which is 
large enough.” 

He did not consider America’s 
forthcoming “‘small cars” really small, 
noting that their presumed specifica- 
tions, dimensionally -and horsepower- 
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wise, closely approximate American 
low-priced cars of the mid 1930s. He 
flatly stated that no program 
foot to blow-up European volume 
small cars to the size cannoted by thx 
American definition of small car 
Nor, did he expect a significant power 
increase in European imports. ““W< 
are always looking for more power,” 
Booth said, “but we will not sacrific: 
economy, weight, or cost. Generally, 
continued advances will come from 
further development of the already 
highlyrefined ‘square’ engines that th 
British have had for the 
years. 


is on 


past five 


“The well-publicized transition of 
your ‘big three’ to the smaller car will 
not be economic for them, because 
initial outputs will be small enough 
to make costs comparable to volum« 
units. This will be true for some 
time, until the transition is complet 

and I doubt if they will ever follow 
this route to a conclusion. 

“These new cars may reduce qual 
itv, but this will have to be with the 
refinements that go with the car. You 
can’t cut quality of the body, regard 
less of size, nor engine or transmis 
sion. The public will demand thes 

“You are on the wrong track with 
your cars,” he said. “They are too 
powerful and uneconomic, and cov 
ered with details that are not func 
tional. And,” he added, “I hope that 
they will continue that wav.” 
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Germans Emphasize Special Designs 
For Ultrasonic Flaw Detection 


Bonn—In post-war Germany, de- 
signers of ultrasonic equipment have 
concentrated on special units to do 
specihe jobs rather than general pur- 
pose gear. And with suitable trans 
ducer design and choice of crystals, 
engineers can build equipment for 
just about any ultrasonic test problem. 

Chis philosophy of German ultra- 
sonics design was described by Josef 
K Krautkraemer, one of this country’s 
leaders in the field and the director of 
research for J & H Krautkraemer of 
Cologne. 

Dr. Krautkraemer further asserts 
that conventional German equipment 
is well in advance of its US counter- 
parts. He attributes Germany’s lead 
to her designers’ emphasis on reducing 
weight and size of units and to their 
fashioning special probes for the job 
at hand. By way of illustration, he 
adds that the smallest flaw detector 
made by a typical US manufacturer 
in the US weighs 45 lb; a comparable 
German unit weighs 12 Ib. 

{Branson Instruments, Inc., Stam- 
ford, Conn, has just announced an 


ultrasonic thickness measuring device 
weighing less than five lb. The self- 


contained instrument includes _bat- 


teries, probe harness, cable and ear- 


Sounding for flaws... 

This ultrasonic equipment is testing welds 
on the Wilhelmshaven-Cologne pipeline. 
In foreground is tester mounted on swivel- 
ing tripod and strapped to pipeline. 
Wheeled unit at rear runs along top of 
pipe with power generation equipment to 
supply current for flaw detector. 


“ 


Metenaa: | 


phones, and is useable with most 
metals, glass, ceramics and_ plastics 
that have a thickness from 0.09 to 5.0 
in.—Ed.| 

Echo ranging is most frequently 
employed for non-destructive testing 
and inspection of materials here, using 
short sound pulses from 0.1 to 2 mi 
croseconds with ultrasonic frequency 
of 0.25 to 10 megacycles. 

Most German units incorporate 
fast time base speeds and high trace 
brightness. Most are combined with a 
rectified or unrectified trace display 
to permit comprehensive analysis of 
the echo’s shape. With recent ad- 
vances in and versatility, 
ultrasonic equipment is challenging 
conventional test equipment in the 
metalworking industries 
where. 


capacity 


and _else- 


MEDICAL USE 


In the medical field, for example, 
Krautkraemer’s devices are going to 
Swedish medical institutes for diag- 
nostic applications. Dr. Arvo Oksala 
of Finland’s National Opthalmic 
Institute is using a specially-designed 
10-mm dia probe to diagnose ruptures 
of the sclera and detachment of the 
eye’s retina where normal diagnostic 
methods fail. To eliminate disturbing 
influences, the blepharostat that opens 
the eye for observation is connected 
by fine copper wire to the crystal vi- 
brator of the probe. Sound between 
eye and probe is transmitted either 
through paraphin or a 1% solution of 
methylcellulose pipetted to the eye 
surface. 

A twin-channel unit is experimen 
tally diagnosing brain tumors and 
locating ruptures in cranium or brain 
tissue at the Stockholm headquarters 
of Prof. Leksell. The separate chan 
nels allow individual probes to be 
positioned at each side of the patient's 
head. The resulting trace display en 
ables the diagnostician to determing 
the extent and location of 
damage accurately. 

Additionally, experimental work 
under way in several German, Swedish 
and Finnish hospitals is ultrasonically 
determining expansion and contrac- 
tion of heart walls as blood is pumped. 

In reactors, fuel element 


tumor 


failure 


Lightweight flaw detector . . . 

can be carried easily by operator. Indico- 
tor shown at side of probe locates the 
position and depth of defects. 


can be traced to a poor bond between 
fuel element and the cladding can, or 
to fractures and discontinuities in can 
material. A probe now in test phase 
has two lead-zirconite crystal trans 
ducers in a cone shaped holder. The 
crystals are positioned at a slight angle 
to one another and are electrically and 
ultrasonically shielded by rubber and 
hard paper. Originally, fuel elements 
and cans under test were immersed 
in water and rotated while the probe 
was held 1 mm from the outer su 
face of the can. With the new model, 
clad fuel elements are mounted in a 
device similar to a lathe faceplate and 
rotated slowly while the probe in a 
water-filled compartment is moved 
along the length of the can. 

Working closely with the Swiss 
Federal Railways, Krautkraemer has 
developed a fully automatic unit to 
test rail lengths at 32 in. per sec. 

When the rail enters the test ma 
chine, a high speed wire rotating 
brush cleans the top surface of the 
rail. As the rail progresses, it auto 
matically switches on the first probe 
which is aimed vertically into the rail 
Any flaws or cracks actuate a monitor 
that produces an audible sound and 
has a paint dauber apply red paint 
along the lower flange of the rail for 
the length of the flaw. 

As the rail continues, two additional 
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probes automatically scan the rail 
at 70 deg angles from horizontal. Dis- 
continuities will again reflect a por- 
tion of the beam to a second monitor 
with audible warning and paint 
dauber. This dauber trails a blue line 
along areas of the flaw. Minute dis- 
continuities will throw back only low 
amplitude echos that are too weak to 
actuate painters. 

Krautkraemer recently installed a 
unit to test plate material discharging 
from the finish end of a rolling train. 
This plate varied in thickness from 
4 to 2-in. To scan this moving plate, 
water was used as a transmitting agent. 
To keep the water from vaporizing, 
a twin-line of nozzles above and below 
the mill-train table was staggered so 
that space between nozzles was one 
inch. Above the nozzles on top of 
the plate, was a series of ultrasonic 
transmitters connected to a common 
quartz crystal transducer. Each trans- 
mitter was positioned directly above 
its nozzle so the beam could be passed 
through the water to the plate. 

Receivers below the nozzles on the 
underside of the plate were connected 
over individual amplifiers to an ink 
recorder. An unbroken ink line is 
recorded as long as the sheet is sound. 
Laminations, inclusions, or segrega- 
tions in the metal sheet will interrupt 


the charted line. Speed of plate 


through the test unit varies between 
16 and 32 in sec. 

Optional “B” scan presentation is 
available with the latest German flaw 
detectors. In the newest Krautkraemer 
unit, scan presentation is obtained by 
contact so that a direct photograph 
can be taken by a camera located in 
front of the cathode ray screen. In 
US practice, “B” scan is generally ob- 
tained through an immersion tech- 
nique. 

For flaw detection in thin gauge 
steel sheet—0.023 to 0.078 in thick— 
Krautkraemer employs an ultrasonic 
probe directed into a reflector posi- 
tioned at an angle below the surface 
of the sheet. High intensity oscilla- 
tions pass along the plate before being 
deflected by a second reflector into a 
receiver amplifier also positioned on 
the underside of the sheet of metal. 
The transmitter and receiver back and 
forth across the underside of the sheet, 
scanning three ft of metal each second. 

Though it is now only in research 
stage, Krautkraemer has high hopes 
for an automatic flaw detector for 
thick welds. This probe has a station- 
ary crystal to determine whether the 
probe is making good contact with 
metal surface. A second transducer 
unit swivels vertically five to ten times 
a sec through an arc to scan the entire 
metal weld. 


COMING EVENTS 


APRIL 


5-10 . . . Engineers Joint Council (co- 
ordinator), 1959 Nuclear Congress, Public 
Auditorium, Cleveland, Ohio. 


13-15 . . . American Society of Mechani 
cal Engineers, Hydraulic Conference, Univ 
of Michigan, Ann Arbor 


13-17 . . . American Foundryman’s So- 
ciety, 63rd Casting Congress and Engi- 
neered Castings Show, Sherman Hotel, 
Chicago. 


20-22 . . . Metal Powder Industries Asso- 
ciation, 15th Annual Meeting and 1959 
Powder Metallurgy Show, Sheraton-Cadil- 
lac, Detroit. 


29-May 1 .. . American Society of Me 
chanical Engineers, Ist National Metals 
Engineering Conference, Hotel Sheraton 


Ten Eyck, Albany, N. Y 


MAY 


20-22 . . . Society for Experimental Stress 
Analysis, 1959 Spring Meeting and Exhi- 
bition, Sheraton Park Hotel, Washing 
ton. 


25-28 .. . American Society of Mechani 
cal Engineers, Design Engineering Confer- 
ence, Convention Hall, Philadelphia 


25-28 . . . Design Engineering Show, 
Convention Hall, Philadelphia 





Test Island... . 

Replacing gas turbine compressors and electrical starter carts, 
this Chance Vought engine run-up ramp features fixed com- 
pressed air “islands” te speed pre-flight test operations. (At 
left is aerial view showing 23 aircraft positions which the 
ramp services). Three 40-ft tanks (left, background) store com- 
pressed air at 100 psi in interconnected receivers to supply each 
island. Air from the receivers is carried through filters to the 
islands where it is reduced to 35 psi. A geared probe is plugged 
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into the side of the aircraft near the front of the jet engine. An 
air turbine starter can in 18 sec. turn up at 32,000 rpm and is 
geared down to 2400 rpm at the probe. When engine rotors 
reach 35% operating rpm, an automatic cutoff disengages probe. 
In addition to air hose and mechanism to supply clean air, (right) 
electrical connections supply 28-v direct current to actuate the 
planes’ various electrical systems. Each island provides six quick- 
disconnects for air hoses while four of the islands are equipped 
to check cockpit air pressurization. 
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One Out of 5 Favors 
Collective Bargaining 


ANN ARBOR 
prove their salary and social status is 
favored by one out of five scientists 
and engineers in large business firms, 
according to a University of Michigan 
survey 


Collective action to im 


10% of those interviewed 
think of collective bargaining in terms 
of union activity. The remaining 8% 
think their professional societies could 
do more collecting and distribution of 
salary and related information to their 
members and management. 
Contrastingly, 50% 


Some 


were strongly 
opposed to any form of collective bar 
gaining for scientists and engineers, 
and 29% were mildly opposed to the 
idea. About 3% had no opinion. 
Other highlights: (1) There are no 
significant differences between scien- 
tists and engineers in attitudes toward 
collective bargaining. (2) There is 
no significant relationship between 
ratings of an individual’s performance 
and his attitude toward collective bar- 
gaining. (3) There is quite a high 
relationship between how an individ- 
ual feels about his salary and how he 
views collective bargaining. (4) 


System Speeds RR Car 


Identification 


CHICAGO 


A “response block’ con- 
taining only a transistor, two ferrite 
rods, diodes and filters and encased in 
epoxy to last indefinitely, was 
the Railway and 
Procedures meeting here as one of two 
features of a 


resin 
shown at Systems 
identification 
system developed by Link Aviation. 
Measuring about 4 x 4 x 1 in., the 
block is attached to the underside of 


new Cal 


a freight car or bus, and gives an iden- 
tifving signal when excited by a mag- 
netic coil placed under or at the road 
level. An the second 
element, relays the signal to a control 


interrogator, 


center for integration into data proc- 
essing equipment, teletype, or storage 
unit. 

Called Tracer, the system would be 
capable of identifying cars passing at 
speeds up to 100 mph. Several mil- 
lion different response blocks, each 
with a different signal, can be manu- 
factured 

Link feels that the system could be 
used to control movement of airplanes 
on the ground, plant security patrols, 
and movement of industrial products 


in a memory 
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Tesla’s Impressive 
Demonstration 


To the Editor: 

I note that a reader, Mr. Maxwell 
Graham (Feb 16, p 26), has injected 
another name, that of Nikola Tesla, into 
the Westinghouse-Edison discussion. Edi- 
son, who was on the defensive and grasp 
ing for straws, made the assertion that al- 
ternating current was too dangerous for 
public use. Tesla made a demonstration 
before an invited group of viewers and 
used his body as part ~ F circuit carrying 
alternating current at high frequency. 

I desire to inject three more names 
into the discussion, those of Stanley, Kelly 
and Chesney, the projectors of the S.K.C. 
system of Stanley Electric Co. Their ac 
generator had no slip rings or brushes 
All wiring, both de and ac, was stationary 
I have seen only one generator—it was 
operating at Lock Haven, Penna about 
6U years ago. 

The important point is they were as- 
sured a US patent on an induction motor 
based on one theory while the Tesla 
patent was based on another theory, en 
tirely different. Both patents were valid. 

General Electric Co had acquired the 
Edison and Thompson-Houston properties 
but was not in position to make and 
market an induction motor. After a few 
years of negotiation GE finally succeeded 
in purchasing Stanley Electric Co. 

—Epwin R Norris 
North East, Penna 


ENG. Smith 


To the Editor: 

Regarding the article, “Publicize the 
Engineer?—Yes, but How?” (Dec 8, '58 
p 39) may I suggest that every bona fide 
engineer use the prefix or suffix “ENG.” 
before his or her name instead of Mr. or 
Miss. Let this suggestion prevail at all 
times, whether addressing the engineer 
orally, or with any other means or com 
munications 

Dentist’s, MD’s, and other professions 
adopt their distinguishing symbol or ti- 
tles before their name, so why not the 
“Engineer?”’ —CARMIN A GUERRERA 

Grosse Pointe, Mich 


10 Commandments to Motoring 
Progress 


To the Editor 

To G. E. Lips, Julianadorp, Curacao, 
Netherlands Antilles, an orchid for his 
list of 10 suggestions to free motorists 
from the clutches of hysterical stylists 

Mar. 2, p 26). 

What a boon it would be to car own- 
ers if these suggestions were put into 
effect by auto manufacturers! What a set 
back to inflation! This list looks to me 
like the 10 commandments to common 
sense motoring progress. 

—Earvt L KEEver 
Indianapolis, Ind 


All-out Entrepreneur 
To the Editor: 

I enjoyed your article “One Man Engi- 
neering Firm” (Feb 23, p 30). As one 
of the “. . . race of men that don’t fit in,” 
I feel you have described our problems, 
our thoughts, and our ambitions as one 
who has experienced them himself. As 
an “. . . all-out entrepreneur,” it is com- 
forting to know that there are others who 
feel as I do. 

—Rosert H Kune 
Akron, Ohio 


Liquid-level Controls 
To the Editor: 

In the “Why Don’t They R & D” sec- 
tion of the Jan 12th issue (p 52) Mr. 
J. M. Fitzpatrick has commented upon 
the need for a particular type of liquid- 
level control. Such controls have been 
available for many years and are generally 
known as floatless, electrode type, liquid- 
level controls. We, ourselves, manufac- 
ture a line. 

—Woopwarp H Warrick 
Charles F Warrick Co 
Berkley, Mich 


Plea for Better Drafting Equipment 
To the Editor: 

Concerning drafting boards and the arti- 
cle on the Dutch version of antiquated 
American methods and positions, (Mar 9, 
p 6) I can certainly agree it’s progressive. 

I’ve been in perhaps a hundred offices 
since 1926 and I’ve seen boards and car- 
penter horses over lags of green paper 
rippled like canyons and valleys. I've 
been given a space practically on top of 
1 boring machine. I’ve seen my board 
pinned against the wall for lack of space; 
a pencil dropped required a contortionist 
ict to recover. I’ve seen my fill of 6’ draw- 
ings on 3 boards. I’ve seen estimators 
guess at job requirement time when it 
took that long to find 75 of the prints 
to do the job. I’ve seen six bosses and 
one draftsman—six $10,000-a-year men 
and one $5200-a-year man doing their 
work 

—Haroitp Warkins 
Chicago 


A Nation of Faddists 
To the Editor: 

Congratulations on your editorial in the 
Mar 2 issue entitled, “Engineering—the 
un-noted catalyst.” You have really hit 
the core of the problem involving lack 
of professional recognition of engineers. 

Unfortunately, we in America seem to 
have degenerated into a nation of faddists 
The promotional vehicles toss out a cliche 
or a pet word and build it up in the 
minds of the public until it becomes “the 
thing to do” or to follow. There are ap- 
parently some better salesmen among the 
ranks of the scientists than among engi- 
neers—or they have more lucid champions. 

—Russ HENKE 
Elm Grove, Wis 
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Alcoa puts the 


This ‘“‘tree’’ répresents six stages in the 
growth of an Alcoa” Impact. Actually the 
flow of metal occurs at a blink of the eye, 
but we’ve shown it in stages, outside the 
die for the sake of clarity. Furthermore, 
the finished piece (which you see on the 
bottom) has no practical use. It has, how- 
ever, practical value. It starts the imagi- 
nation fiddling with a host of design prob- 
lems that involve the joining of several 
spokes to a central hub. For instance, it’s 
not hard to imagine the spoke frame for 
an automobile steering wheel or horn ring 
sitting in its place. If that idea has you 
going, bear in mind that we can make 


round, oval, square and irregular parts 
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A 


in 
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impacts... 


fe, 


metal where you want it 


the same way. Finished parts in many in 
stances have greater strength than forgings 

with tolerances down to plus or minus 
0.005 in.—with a smooth, corrosion-re 
sistant finish of about 125 microinches. A 
clear case of putting the metal where you 
want it 

In impacts, as well as forgings, castings 
extrusions and screw machine parts 
Alcoa puts the metal where you want it 
A call to Alcoa can mean fewer rejects or 
ingenious design solutions. Start now 
write for Alcoa Up-To-Daters, a file of 
design tips on Alcoa Engineered Products 
Aluminum Company of America, 928 
Alcoa Building, Pittsburgh 19, Pa 


ALCOA 
ALUMINUM 





ARE TRILOK’ SPACER 
FABRICS YOUR ANSWER? 


TRILOK is a remarkable 3-D stabilized weave that is solving problems 
and sparking ideas throughout industry. Formed by differential shrinkage 
of polyethylene and Saran” fibers, it is resilient; durable; porous; corrosion, 


abrasion and chemical resistant; shock absorbent; and lightweight per unit 


of thickness. TRILOK is performing—or can perform — in: filtering units, 


seating supports, protective clothing and packaging, ventilated bed-pads, 
self-ventilating cushions, bunk pads and vibration dampeners. 


EIGHT STANDARD FABRICS THICKNESS RANGE, .100 TO 1.00 INCHES 


WHERE CAN TRILOK WORK FOR YOU? FOR COMPLETE TECHNICAL DATA AND SAMPLES, WRITE: 


Textile Division 


US United States Rubber 


Rockefeller Center, New York 20, N. Y, 
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2000 psi operation 3000 psi non-shock Meet JIC Standards 


maximum efficiency 


IF you are experiencing difficulty with leakage 
through the seals and packings of the cylinders you 
have been using, the O-M “TH” Series Heavy Duty 
Hydraulic cylinders may be the answer to your 
problem. Since their introduction in 1955 these cylin- 
ders have established an enviable reputation for effi- 
cient and trouble-free service. 


The O-M Series 'TH Cylinders are Designed Right 
to Seal Right. Prior to the design of these cylinders, 
many tests were made and field experiences were 
surveyed to find the most efficient way to eliminate 
the old “leakage problem”. 


Homogeneous “O” rings, with their elastic charac- 
teristics, cannot be excelled as static seals when 
backed-up with plasticized leather non-extrusion 
rings and installed in a properly designed cavity. 


Ring-type piston packings are excellent for long- 
life and trouble-free performance when a small 
amount of piston by-pass is permissible. When by- 
pass is not allowable, “Vee-type” packings similar to 
those used as standard in the rod gland provide 
optimum sealing. The “Vee-type” packing is self 
adjusting and provides multiple lip sealing with 
excellent pressure sensitivity and long life. 
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The homogeneous “lip-type” rod wiper or the 
metallic scraper (your choice) is located well forward 
so as to prevent dirt from accumulating and scoring 
the piston rod and damaging the bearing and packing. 


O-M Series TH Cylinders are “Designed Right” 
and “Sealed Right’. Available in 1%” to 8” bores 
with complete selection of mountings. Mail coupon 
TODAY for Bulletin No. 105 showing description 
drawings of cylinders mountings and capacity chart. 


= 
| ORTMAN-MILLER MACHINE COMPANY 
15 143rd Street, Hammond, Indiana 


[] Have representative call 
[] Send Bulletin 105 


eee lee 
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Just push 


—_ 1 button... 


SS 
ES P| and Mrs. Homemaker has established 
JJ the correct length of washing time, wash 


and rinse temperatures, spin and agitation 
speeds—in short the entire operation 

has been placed in the cycle best suited for 
the type of fabric being washed and the 
degree of soiling. It is the only control 
available that automatically selects the right 
operating cycle for all these conditions. 
Similarly, it sets up the proper operating 
cycle for dryers—the correct drying time 

and temperature for any type fabric. 
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MATION 


Revolutionary NF W cycle-set 
mg power-timer 


SUB-INTERVAL SWITCH 
TERMINAL BOARD 


CYCLE SELECTION 


A completely integrated control 
system for WASHERS-DRYERS- 
COMBINATIONS 


Controls Company of America announces a clean 
break with the past with its CYCLE-SET POWER 
TIMER —a completely automatic control system 
that can be economically tailored to meet manufac- 
turer’s exact design specifications. Already this sea- 
son, it can be found on the top-of-line models of 
leading manufacturers. 

CYCLE-SET POWER TIMER is a working ex- 
ample of CC’s new “Control Systems Approach” — a 
policy of furnishing manufacturers with completely 
integrated systems perfectly mated to the products 
they control. As in all CC control systems, CYCLE- 
SET POWER TIMER design was predicated on 
standard CC control components —all having long 
histories of successful field service. Such standardi- 
zation also permits easy repair and servicing. 

Only CC’s broad control line and unsurpassed en- 
gineering facilities could produce a system such as 
this. Why not put these creative resources to work 
on your product? Write today for full details. No 
obligation of course. 


Creative Contro/s for Industry 


CONTROLS COMPANY OF AMERICA 


9563 Soreng Avenue, SCHILLER PARK, ILLINOIS 


PRODUCT ENGINEERING * March 30, 1959 CIRCLE 115 READER SERVICE CARD 31 





HUBER-WARCO 


Series L6N-L6S Needle bearings 
or sleeve bushings. For moderate 
pto hp or steering jobs. 


on 


Series K With sleeve bushings. For 
hond controls and pto service. 


These grader builders offer steering 
smoothness — plus ROCKWELL-STANDARD QUALITY 


with BLOOD BROTHERS Universal Steering Joints 


Certainly, graders get their share of steering can depend on Rockwell-Standard’s high level 


shocks and strains. And the engineers who de- of quality—and friendly cooperation in solving 


sign them expect it. special problems 


That's why grader builders so often furnish If you're not already using Blood Brothers Joints, 


Blood Brothers Universal Steering Joints. From just write or call. Our engineers will gladly 
start to finish, they're soundly designed and work with you. 


ruggedly built to stand punishment. 


Contractors can appreciate their steering smooth- For general information, 





ness and freedom from trouble. Design Engineers write for Bulletin 557. 


UNIVERSAL JOINTS 


ROCKWELL-STANDARD CORPORATION AND DRIVE LINE 


ROCKWELL 


Blood Brothers Universal Joints ASSEMBLIES 


STANDARD 
ALLEGAN, MICHIGAN ©1959, Rockwell-Standard Corp. 
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R/M Vee-Flex Rings seal automatically and will not roll. 


R/M Fabric Piston Cups are precision molded and cleanly trimmed. 


PRECISION QUALITY CONTROL MEANS YOU CAN 


RELY ON R/M V-RINGS AND PISTON CUPS 


R/M Vee-Flex® Rings give better 
performance and cut maintenance 
costs for your customers. Convex cur- 
vature of the surface which touches the 
next ring makes them self-sealing and 
self-adjusting. Pressure stroke produces 
a seal against the stuffing box wall and 
the adjacent ring. Friction is reduced 
on the return stroke. Precision molding 
and trimming give you the best possible 
fit—and provide longer wear, because 
the fabric is deeply penetrated by the 
compound. Use them on steam or air 
rods, hot oil pumps, hydraulic rams, 


R/M MAKES A COMPLETE LINE OF 
MECHANICAL PACKINGS—Vee-Flex®, Vee- 
Square, ® Universal Plastic, and" versi-pak’’®; 
PROD- 
UCTS, including flexible wire-braided and 
SEE YOUR R/M 


GASKET MATERIALS; "“TEFLON”’* 


rubber-covered hose. 
DISTRIBUTOR. 


*A 


RAYBESTOS-MANHATTAN, INC., Mechanical Packings e Asbestos Textiles « 


outside-packed plunger pumps, food 
handling machinery, accumulator and 
elevator rams on oil or water service. 


R/M Fabric Piston Cups provide 
minimum friction, long life and ac- 
curate fit. Molded from a variety of 
rubber synthetics with fabric reinforce- 
ments to suit your specific require- 
ments. You can see the big difference 
in their clearly defined contours and 
cleanly trimmed edges—proof of strict 
adherence to industry standard sizes 
R/M Fabric Piston Cups fit hydraulic 


and pneumatic cylinders ranging in 
diameter from % to 12 in. They are 
produced in varying degrees of hard- 
ness for pressures up to 1500 psi and 
in compounds to meet your specific 
operating conditions. When ordering 
piston cups, specify R/M 


Complete information 
on these and many 
other R/M Packings is 
given in this free book- k 


let. Send for it today. _S 








PACKINGS 


RAYBESTOS-MANHATTAN, INC. 


PACKING DIVISION, PASSAIC, N.J. 
MECHANICAL PACKINGS AND GASKET MATERIALS 








Industrial Rubber « Engineered Plastics « 


Sintered Metal Products « Abrasive and Diamond Wheels 


Rubber Covered Equipment « Brake Linings « Brake Blocks « Clutch Facings e Industrial Adhesives « Laundry Pads and Covers « Bowling Balls 
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CUT COSTS, IMPROVE DESIGN AND 
PERFORMANCE WITH R/M PRODUCTS 


j =a 
/ Send for free copy of R/M Bulletin No. 700. Contains full information 
ADHESIVES on Ray-BOND adhesives, protective coatings and sealers. 
/ Adhesives Department, Raybestos-Manhattan, Inc. 
Bridgeport, Conn 


Bonding printed 


Bonding synthetic foam 
circuits 


to metal in auto armrest 








Casting compound for 


Bonding “Teflon” to 
electrical applications 


steel 





The number of new places you can use withstand temperature extremes rang- 

adhesives today is growing faster than’ ing from -80° to +700°F. 

ever. With new bonding techniques and Whether or not you have yet considered 
For these and 1001 modern Ray-BonD adhesives, youcande- bonding, sealing, casting or coating in your 

sign reduced fastening time and costs into own operations, talk to an R/M engineer 
other applications a variety of applications never before about new Ray-BonD adhesives. Over 20 

possible. years’ pioneering in the production of 
—New R/M R/M Ray-BonpD adhesives are of two bonded assemblies and the manufacture 
Ray-BOND different types thermosetting and ther- of adhesives and coatings has given Ray- 

moplastic. They are available in different bestos-Manhattan a wealth of knowledge 
Adhesives degrees of viscosity—for either spraying 


and experience that could well help you 
or painting. They give top performance 


find new ways to improve your product 
under the most severe Operatingconditions and cut your production costs. 


For special requirements R/M will tailor special adhesives to meet your individual needs. 


4 


| 
Brake Biocks, Linings 1 Mechanical Pac kings 
and Clutch Facings | and Gaskets 


| r . AS A 


Abrasive and Industrial Industrial and Conveyor 
Diamond Wheels Drive Belts Automotive Hose Belts 
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SPECIALISTS IN ASBESTOS, RUBBER, 
SINTERED METAL, ENGINEERED PLASTICS 


Complete information on pack- 
ings shown and many others is 
given in free booklet. Send for 
it today. 

Packing Division, Raybestos- 
Manhattan, Inc. 

Passaic, N.J. 


PACKINGS 


R/M Valve Stem Packings are available in many formulations for varied needs. 
Close fit, long .. sar 
with R/M valve stem packings 


You get the benefit of R/M’s long experience as a leader in the 
packing industry when you select valve stem packings made by 
Raybestos-Manhattan. R/M engineers, working in superb labora- 
tories, have perfected or can perfect packings to meet your most 
exacting requirements, whether you are coping with extremes of 
temperature, extremes of pressure, or corrosive materials. 
Corrosive materials, for example, do not harm R/M “Teflon’’* 
valve stem packings. These packings, supplied in wedge type, angu- 
lar type, and solid unit rings, are ideal for all kinds of valve stems. 
They will give you outstanding performance in equipment handling 
acids, alkalies or solvents. They are recommended for slow-moving 
reciprocating rods on measuring and blending equipment 
Whatever your packing needs, feel free to call on R/M 
*A Du Pont trademark 


Write today for free booklet 
shown: full details on a wide 
variety of industrial rubber 
products 

Manhattan Rubber Division, 
Raybestos-Manhattan, Inc. 
Passaic, N.J. 


R/M Poly-V Drive, 
more power—less space 


No other belt drive delivers as much power in as /itftle space as 
R/M’s patented Poly-V* Drive. Poly-V’s single, endless parallel 
V-ribbed belt runs on grooved sheaves to mate precisely with belt 
ribs ... gives the drive twice the tractive surface to deliver up to 
50°, more power in the same space as a V-belt drive—or equal 
power in as little as 24 the space! This means less shaft overhang 
.a more compact, lighter drive. Single unit design eliminates 
belt matching problems, helps maintain constant pitch diameter 
and speed ratios from no load to full load. Just two cross sections 
of Poly-V Belt meet every heavy duty drive design requirement! 
R/M specialists will work with you wherever you need Poly-V 
Drives, flat transmission or V-belt drives, conveyor belts, hose, 
molded or other rubber products 
*Poly-V is a registered Raybestos-Manhattan t 


RAYBESTOS-MANHATTAN, INC. 


FACTORIES: Passaic, N.J. « Bridgeport, Conn. « Manheim, Pa. « Paramount, Calif. e No. Charleston, S.C 
Crawfordsville, Ind. « Neenah, Wis. « Peterborough, Ontario, Canada 


Rubber Lined and 


Sintered Metal Asbestos 
Covered Equipment 


Industrial 
Friction Elements Textiles 


Adhesives 
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Teflon Tape, Packings 
Sheets, Rods, Tubes 


! 
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Engineered Molded 
Rubber and Plastics 
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Auto Maker Switches to New Thomas Strip 
Pattern Rolled Steel for Instrument Panels 


All four sections of instrument panel are tested for dimensions in 
checking fixture in Quality Standards Department of auto plant. 


Rolled-in Calf-Skin design 
withstands deep draws, 


takes paint well. 


Instrument panels fabricated from 
Pattern Rolled Strip Steel made their 
debut in all 1959 models of one of 
the largest auto makers. 


The Pattern Rolled Steel Strip 
is furnished the auto maker by 
the Thomas Strip Division of 
Pittsburgh Steel Co. with a 
leather grain. Pattern Rolled, in 
any design that can be drawn 
with pencil and paper, is avail- 
able in strip and sheet widths 
up to 48 inches. 


The auto manufacturer specifies 
Pattern Rolled in five widths rang- 
ing from 16 to 23% inches in coils 
of steel measuring .041 inch in 
thickness. 


¢ Made In Sections— Presses with 
up to 70,000 pounds pressure fabri- 
cate the instrument panels in four 
sections—upper right and left and 
two side panels. After painting and 
baking, panels are assembled in car 
bodies on the assembly lines. Testing 


Close-up of the calf-skin grain rolled 
into the steel at Pittsburgh Steel Co.’s 
Thomas Strip Division. 








ie 
Fad 


In fabricating unit of large auto manufacturer, an instru- 
ment panel section is examined in checking fixture. 


on checking fixtures assures that 
both individual sections and com- 
plete panel assemblies are accurate 
dimensionally for a smooth fit during 
assembly. 


Uniformity of hardness is 
another prime requirement for 
steady pressing operations. 
Surface is critical, too, because 
flaws would spoil the leather 
appearance and show through 
the painting job. Surface quality 
also plays a part in providing 
good adhesion between steel 
and paint. 


Drawing quality must be tops. On 
the upper left instrument panel sec- 








tion, a corner is drawn to a depth of 
4% inches without tearing the steel 
or even pulling the design out of 
alignment. Here a correction of .001 
inch in the depth of the original 
pattern yielded the best results. Now 
Thomas Strip provides coils pattern 
rolled to a very rigid specification 
on depth of pattern. 


Pattern Rolled Thomas Strip 
is made from cold rolled steel 
with all the skill which Thomas 
has built up in more than 40 
years of strip experience. Now 
Pattern Rolled is available in 
sheet widths with any pattern 
you desire rolled into the steel 
from one edge to the other and 
from the start of the coil right 
to the end. 


Instrument panel sections are painted and then assem- 
bled in the completed auto body. 


Any fabricator whose product can 
gain sales appeal from improved 
appearance will profit by investi- 
gating the advantages of Thomas 
Strip’s Pattern Rolled Strip or Sheet. 
It’s available plain, or coated, in 
many widths with copper, brass, tin, 
chrome, nickel, zinc or lead alloy. 
Thomas Strip Pattern Rolled also 
can be coated with paint, enamel or 
lacquer on both sides or even on 
each side in a different color. 

Whether you choose a design for 
product appearance or as an aid to 
further processing, Pattern Rolled’s 
drawing quality, formability and 
surface will bring you production 
economies. Consult a Thomas Strip 
engineer on how you can use this 
new, modern metal. Call a Thomas 
man in the nearest district office. 


Pittsburgh Steel Company 


Grant Building 


DISTRICT SALES OFFICES 


Cleveland 
Dayton 


Detroit 


Houston 


Atlanta 
Chicago 


Los Angeles 
New York Tulsa 
Philadelphia 


Pittsburgh 30, Pennsylvania 


Pittsburgh 


Warren, Ohio 








See 


Designed 
to give you 
Double 
Protection! 





WAGNER TYPE DP MOTORS 


Wagner Type DP Motors provide double protection that means longer life— 
more versatility of application. Rugged cast iron frames and endplates are 
highly resistant to corrosion. Dripproof enclosures are so well designed that 
F=Ter-llal-i4 these motors can handle many applications that formerly required splashproof 


motors. These motors pack ample power into little space, are light in weight 


relelanget—ile) sm ir and are easy to maintain 
SLEEVE BEARING MODELS AVAILABLE. The entire line of ratings is 


available with ball bearing construction, or with steel-backed, babbitt-lined 


SXAEX PROTECTED sleeve bearings of high load carrying capacity that provide quieter operation 


Let a Wagner Sales Engineer show you how these motors can be applied to 


| -eds. Call the nearest branch office or write for Wagner Bulletin MU-223. 
your needs. Ca C € g 
against splashing 


liquids Branches and Distributors in All Principal Cities 
Wagner Electric Corporation 


6406 Plymouth Ave. + St. Louis 14, Missouri 


¢ 





DOUBLY PROTECTED — Air intakes and ovtlets are COOLING RUNNING—Specially designed bof- CAN BE RE-LUBRICATED — Original factory 
positioned to provide complete protection against fles, which protect the stator windings, direct a 
dripping or splashing liquids. Rugged cast iron cooling stream of air through the motor to effec- 
frames protect against rough handling and cor- tively cool the motor—add to motor life. 

rosion. 
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lubrication will last for years in normal service 
—but grease plugs are provided to permit 
re-lubrication that adds years to motor life 
under severe conditions. 
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PERSRECTIVES 





in design and development... 


Renenal Fees: An The subject of renewal fees for patents has been raised several times in 
Washington as a possible answer to the US Patent Office’s major problem: 
Answer for the Patent how to improve efficiency to a point where it will no longer require 
Office ? nearly three years to get a patent. Another problem: inadequate budget. 

But the renewal fee idea has never been able to sell itself. 

What is a renewal fee? The annual fee a patent holder must pay to keep 
his patent from lapsing. Only two major countries—the US and Canada— 
do not charge such fees. The fee usually increases with each year up to 
expiration of the patent. For example: in England, the first fee is due before 
beginning of the fifth year that the patent is in effect. The amount is 5£. 
(1£=$2.80) It becomes 6£ for the sixth year; 8£ for the seventh year and 
increases to 20£ for the 15th and 16th years. Over the life of the patent 
these annual fees total $462. Filing and issuance fees add another $22. 

For the forgetful, there is a three-month grace period within which a 
renewal fee may be paid, but accompanied by a fine of 2£ per month. In 
addition, there is a period of three years to apply for restoration of a 
patent that lapsed unintentionally. Fee for this procedure is 134, with all 
intervening rights protected if the patent is restored. 

But the British renewal fees are far from the highest. Germany's total 
fees are $2461 over the 18-year life of the patent. Hungary is next with 
$1335; the Netherlands next with $915 (increased from $523 in 1957); 
Austria, $743; Sweden, $710; Belgium, $609; and down the line to Spain 
with $90. Life of patents in all countries varies from 15 to 20 years. 


More Patents? One big argument for renewal fees is to get enough revenue to defray the 
costs of operating the patent office. Therefore, fees required to get a patent 
are made low to encourage the filing of patent applications. Heaviest fee 
burden would fall after a patent had been in effect four to five years. 

The two countries which don’t charge annual fees, the US and Canada, 
have the highest fees (not including attorney's fees) for obtaining a patent 
($60). Sweden charges $40; Netherlands, $46. Eight countries range from 
$20 to $26; six countries from $10 to $14; and the remaining are lower. 

As to encouragement of the filing of applications and obtaining of 
patents, this would be difficult to prove or disprove, according to P. J. 
Federico, examiner-in-chief of the US Patent Office. However, he says, 
“It should be noted that of the countries listed which have renewal fees, 
13—Australia, Austria, Belgium, Denmark, France, Norway, Germany, 
Great Britain, Italy, Netherlands, New Zealand, Sweden and Switzerland— 
issued more patents per capita than the US from 1952 to 1956.” Also, with 
its very high renewal fees ($2435), Germany issues almost twice as many 
patents on a per capita basis as does the US. 

In most of the countries listed, receipts to the Patent Office exceed, or 
almost equal, expenses. Where expenses are greater, they are not too exces- 
sive. In 1957 the US Patent Office had expenses of $16.5 million, and an in- 
come of only $6.8 million. 

What has been the effect of renewal fees on the duration of patents? 
Partial figures available in the postwar period show a trend, In Germany 
(1948-57) in the 10th year of the patent term, and after paying renewal 
fees for eight years, 35% of the patents have been kept in force. In Switzer- 
land for the same period, the figure is 32.39% and in Netherland it is 
32.2%. In prewar years these figures were much lower. —Paul Anderson 
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Engineered by Tinnermana.«. 


CANADA: Dominion Fasteners Ltd Hamilton, Ontario. GREAT BRITAIN: Simmonds Aerocessories Ltd, Treforest, Wales. FRANCE: Simmonds $A, 3 rue Salomon de Rothschild, Suresnes (Seine). GERMANY Mecano Bundy GmbH, Heidelberg 
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Easier to assemble...easier to operate... 
SPEED CLIP* costs 50% less, too! 


Assembly of the SupEeR-FI1LErR® Divide-a-File 
mechanism was considerably simplified when the 
General Fireproofing Company switched to a 
special SPEED Cup design. Sightless people do the 
assembling without former difficulties of fitting 
spring wires into non-uniform stampings. 

With this SPEED C uIP, the “self-adjusting” 
Divide-a-File slides more smoothly back and forth 
in the channel. Locking in the desired position is 
more positive, too. 

This is another example of how Tinnerman 
Engineering goes far beyond the original fastening 
idea — how we work with customer engineering 
departments to produce better working units. And 
in the above case, a per-part cost reduction of 50% 
was achieved. In only 4 months, General Fireproof- 
ing had saved enough through lower assembly and 
parts costs to write-off new tooling needed to pro- 
duce the Speep C Ip. 

You, too, can achieve savings and improvements 
like these on your assemblies. Invite your local 
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Tinnerman sales representative in for a discussion 
of the Speep Nut methods of better fastening at 
lower cost. He’s listed in most Yellow Pages, under 
“Fasteners”. Or write to: 

TINNERMAN 
Dept.12 «+ 


PRODUCTS, 
P.O. Box 6688 «+ 


inc. 
Cleveland 1, Ohio 





TINNERMAN 
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Dialects in engineering ? 


Engineering is vaunted as a profession with its 
own language, a language that any initiate can 
understand. Every day we write or draw in 
specialized characters and forms, more special- 
ized than those of medicine, law, dentistry— 
for these are all based merely on Latin, while 
ours are based on the ancient Greek, on Euclid 
and Pythagoras. The lay press has been having 
a field day showing a scientist or engineer in 
front of a blackboard on which are intricate 
formulas or involved drawings, while its better- 
trained readers write in to expose errors. We 
make a great to-do about the universality of 
the engineering language. 

\ll this is pure hokum. The engineering 
language isn’t universal at all, and hasn’t been 
for years. Part of this is, of course, because 
some of us are uninformed; part of it because 
some of us are independent-minded; most of it 
because—in sharp contrast to our claims—we are 
not orderly. 

Any technical editor worth his salt spends 
hours making sure the terminology, the Greek 
and English letters and the drafting standards 
of articles, are in accord with accepted practice, 
so the author has some chance of being under- 
stood instead of just admired for his incom- 
prehensibility. Any good shopman who changes 
jobs has immediately to learn the special 
“standards” of his new employer's drafting 
department and the personal peculiarities of the 
engineers bent upon “saving time.” Students 
from high schools in one state who enter a 
technical university in another find endless 
variations in everything from lettering stand- 
ards to formula setups. The author and editor 
of a technical book are driven beserk in their 
efforts to provide a universal language. 

This variety is called a way of expressing per- 
sonality. Actually, it is nothing but developing 


local dialect and slang—and in one of the most 
precise of professions! Dialect is understand- 
able in closed-circle conversation, but not in 
writing or formal discussion. Slang displays an 
easy familiarity, but should be a weapon rather 
than a crutch. Both are often the only means 
of communication of overripe adolescence. 

Just as the dictionary provides proper spell- 
ings and usage for a language, the American 
Standards provide standard engineering “lan 
guage” in formulas and drafting. The tools are 
available, but have not been used. Some 
suspect this is a result of lack of pride in pro- 
fession; we prefer to assume it’s just slovenli- 
ness. 

The situation is confused enough so that 
various groups are beginning to do something 
about it. For example, the Design & Drafting 
Council of Delaware Valley is now conducting 
a 14-week seminar on drafting practice. This 
is one of the steps this group of dedicated men 
from industry, education and government has 
been undertaking for the past three years to 
acquaint teachers of mechanical drawing in 
high schools with modern drafting-troom prac 
tices. Teachers or undergraduates can attend 
at no cost, for credit. Other areas are also 
undertaking similar projects—to put engineer- 
ing into the language it is supposed to have. 

What is the situation in your area, your 
company, your industry? Do your eastern 
plants puzzle over data from the western? 
Does the lab report in terms the engineering 
department sweats over? Do your prime or 
sub contractors use a different language? Does 
the technician or engineering graduate you hire 
have a strange “‘tongue’’? 

Cooperative effort like that in the Delaware 
Valley is a first step. If you'd like to take it, 
we'll provide addresses. 
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Typical launching site for a Thor missile shows 


complexity of firing operation. Need for mobility, and 


self-sufficiency in power and fueling, builds up 


network of equipment—and risks possibility of com- 
trailer-mounted equipment are needed to erect, fuel, 
this WS-315A Weapon System is Douglas Aircraft, 


ponent and countdown trouble. Over 30 pieces of 
Santa Monica, Calif. 


check out and fire the IRBM. Prime contractor for 
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IN NEW PRODUCTS 





The four units indicated above and highlighted on opposite page are: 


(A) This assembly erects missile and supports it until 
blast-off. To erect, launcher is pinned to horizontal missile; 
then hydraulic cylinder in lower of the two launchers raises 
missile and transporter as unit. Supporting legs are retracted 
at moment of firing. Framework at right is base of umbilical 
mast that connects missile to ground-support equipment 


(B) Fuel-transfer equipment is located between fuel stor- 
age equipment and missile. This unit provides a control 
center for transferring fuel from tanks to missile fuel cells 
Fuels and liquid oxygen used for missile propulsion impose 
unusually severe operating conditions upon valves, pumps, 
expansion joints and flexible hoses. 
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(C) Diesel-engine generator is used in banks that pro 
vide tremendous amounts of power needed for hydrauli 
pumps, electronic equipment, communications, and han 
dling devices. This power is fed through distribution stations 
and substations to provide the various voltages and fre 
quencies required for ground-support equipment 


(D) Power pack supplies hydraulic power to the erecting 
launching mount. Hydraulic cylinders are used to retract the 
supports for missile and fuel lines, and to raise the launcher 
to the vertical. If the many steps preceding the launching 
have gone through without a hitch, the missile is on its own 
and ready for the firing button 
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PRODUCT DESIGNS 


The stores trailer. . . 

is carried on each side by three rollers that run in track built-in 
to the container. Rubber-shear shock-mounts, between the 
trailer frame and the load-supporting mechanism, isolate the 
refueling unit from shock. In transit, this unit is supported 
by two upper arches bolted to trailer frame. Four hand winches 
control two web-straps that raise the refuel unit and hold it 
securely against the upper arches. After the trailer comes out, 
the upper arches are removed. This leaves the refuel unit 
resting on the web straps; it can now be raised directly from 
the trailer and attached beneath an aircraft. 


Center section 


Record receptacle 


KES 


Winch strop <4 Ve 


Upper arch 


Support channe/ 


Lower arch 


Coster assembly 


Swiveling casters...» 
fold inward, allowing the trailer to be moved into the con 
tainer on its rollers. Positive stop, at each end of the roller 
track, has bolt and locknut to position trailer and prevent 
shifting during transit. 


This Gan Even Packs 
Its Own Ends 


Each of the plastic containers (left, above) carries 
an aircraft refueler, plus its necessary extras, and 
also a dolly for moving it to the plane. When 
emptied, the can’s reversible end sections reduce 
it to half-size and it deadheads back for a refill. 


The triple-threat container, consisting of a 4!/2-by-9-ft center 
section and two identical end sections, was designed to store, 
ship and handle a refueling kit up to 16 ft 8 in. long, 30 in. 
dia, and weighing 2800 Ib. Band-clamps quickly release the 
end sections, allowing stores to be removed on the integral 
trailer in less than 60 sec. Developed by Harco Container 
Div of Harbor Boat Building Co, Terminal Island, Calif. 
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G wou reference books are terse, informative, comprehensive without 
RICHARD M. KOFF excessive detail, practical rather than theoretical in approach, and well 
senior aséeciela adiier indexed. ‘This definition was used as the guiding principle for th 
first compilation of an “Engineer's Bookshelf,” published in Ma 
of 1957, and it applies as well to this revised edition 


A detailed bibliography of Several thousand technical books have 





een publi hed in th 


technical books for the two vears. Of these, most were designed as undergraduat 
design engineer, 


which almost automatically climinates them from 
reference books. Others were in fields too 
revised as of January 1, 1959 here. The interested student of a particular field \ 


thesc spc ialized texts by the bibliographi in 


references in more general book 
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HANDBOOKS 


ooo ynee Society of Mechanical — ASME ion ne go 
pg oe gene gy = ep, ited by Onc. Hoge 54, 445 p., $11.00; 
Engineering tables, eited by Jose Hacker 1956, 705 p., $12.00; 

Metals engineering: Processes, edi ee 1958, 428 p+ $13.50; 


Baumeister, Theodore. Marks’ mechanical engineers’ handbook. 6th ed. 
McGraw-Hill Book Co, 1958; 2320 p., $23.50. 


Brady, George S. Materials handbook. 8th ed. McGraw-Hill Book Co, 1956. 
950 p., $12.50, 


Condon, E. U. and Hugh Odishaw, Handbook of ics. McGraw-Hill Book Co., 
1958; 1504 p., $25. 


Eshbach, Ovid W. Handbook of engineering fundamentals. 2nd ed. 
John Wiley & Sons, 1952; 1394 p., $11.00. 


mp st sg 5 American institute of 
: McGraw-Hill Book Co., 1957; BR $15.00. 


Hoag, Albert J. and Donald G. McNeese. E: and technical handbook. 
Prentice-Hall, 1957; 384 p., $000. 


Hughes, L. E. C. Electronic engineer's reference book. 
Macmillan Co, 1958; 1311 p., $18.00. 


Kent's mechanical ~~ handbook. 12th ed. Power volume edited by 

J. Kenneth Salisbury, 1409 p. and production volume edited by Colin 
1, 1611 

John Wiley & Sons 1950, $10.00 per vol. 


Knowlton, A. E. Standard handbook for electrical engineers. 
9th ed. McGraw-Hill Book Co, 1957; 2248 p., $19.50. 


Le Grand, Rupert. The New American Machinist’s handbook. 
McGraw-Hill Book Co, 1955; 1572 p., $11.00. 


Oberg, Erik V. and F. D. Jones, Machinery’s handbook for machine shop 
and drafting room. 15th ed. Holbrook L. Horton, editor. 
Industrial Press, 1957; 1911 p., $9.00 


Pender, Harold and others. Electrical engineers’ handbook. 4th ed. 
Electric power volume edited by Harold Pender and William Del Mar, 1949; 1716 p. 
Communication—electronics volume edited by Harold Pender and Knox Mcliwain, 
1950; 1618 p. John Wiley & Sons, $10.00 per vol. 


Perry, Robert H. Engi manual. 
McGraw-Hill Book Co, 959: 650 p., $19.50. 


Urquhart, Leonard C. Civil eK handbook. 4th ed. 
McGraw-Hill Book Co, 1959; 1184 p., $17.50 
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AUTOMATIC CONTROL 


American Society of Mechanical En- 
gineers. Automatic contro] terms. 


ASME, 1954. 24 p. ..$1.50 


Batcher, Ralph R. and William Mou- 
lic, The electronic control handbook. 
Caldwell-Clements, 1946. 344 p. $4.50 


Blackburn, John F. Components hand- 
book. McGraw-Hill Book Co., 1948. 
624 p. $8.00 


Brown, G. S. and Donald P. Camp- 
bell, Principles of servomechanisms: 
dynamics and synthesis of closed loop 
control systems. John Wiley & Sons, 
Inc., 1948. 400 p $8.50 


Caldwell, Samuel H. Switching cir- 
cuits and logical design. John Wiley 
& Sons, Inc., 1958. 686 p. $14.00 


Chestnut, 
Maver 
ing system design. John Wiley & Sons, 
Inc. Vol. I: 1951, 505 p., $9.25. 
Vol. Il: 1955, 384 p-, $8.50 


Harold Robert W. 


and 


Considine, Douglas M. Process instru- 
ments and controls handbook. Mc- 
Graw-Hill Book Co., 1957. 

SG WSs betas Raestwnar $19.50 


Fett, Gilbert H. Feedback control sys- 
tems. Prentice-Hall, 1954. 361 p. $8.50 


Gibson, John E. and Franz B. Tuteur, 
Control system components. McGraw- 
Hill Book Co., 1958. 493 p.. .$12.00 


Grabbe, Eugene M., Simon Ramo and 
Dean E. Wooldridge, editors, Hand- 
book of automation, computation and 
control. John Wiley & Sons, Inc., 
1958. 1020 p soc Skee 
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OR Group, Case Institute of Tech 
nology, A comprehensive bibliography 
on operations research: Through 1956 
with supplement for 1957. John Wiley 
& Sons, Inc., 1958. 188 p $6.50 


Pierce, 
integrals 
I oster 
189 p. 


Benjamin O. Short table of 
4th ed. Revised by R. M. 
Ginn and Co., 1956 


$2.25 


Pinney, Edmund, Ordinary difference 
differential equations. University of 
California Press, 1958. 274 p..$5.00 


Reddick, Harry W. and F. H. Miller. 
Advanced mathematics for engineers 
rd ed John Wiley & Sons, Inc 7 1955 
548 p $6.50 


Volk, William, Applied statistics for 
McGrav Hill Book Co., 
354 p $9.50 


Cngineers 


1958 


Wayland, Harold, Differential equa 


tions applied in science and engineer 
ing. D 


1957 


Van Nostrand Co 
»p $7.50 


MECHANICS 


Beggs, Joseph S. Mechanism 
Graw-Hill Book Co., 1955 
+18 p : $7.50 


Be Van, | : 
3rd ed. 
1956 


I'he theory of machines 
Longmans, Green & Co 
549 p ; $5 


Conway, Harry D. Mechanics 
terials. Prentice-Hall, 1950 


ee Bw 
$29 p 


of ma 
$6.35 


Den Hartog, J. P. 
Graw-Hill Book Co., 
462 p 


Mechanics. M« 
1948 


$7.00 


Doughtie, V. L. and W. HH. James 
Elements of mechanism. John Wiley 
& Sons, Inc., 1954. 494 p $6.00 


I'aires, Virgil M. Design of machine 
elements. 3rd ed. Macmillan Co., 
1955 550 Pp $10.00 
Gayer, John D. and Paul 
Jr. Helical spring tables 

trial Press, 1955 


H. Stone, 
The Indus 
165 p $5.00 
Hinkle, R. T. Kinematics of machines. 
Prentice-Hall, 1953. 231 p $4.75 
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Housner, George W. and Donald F 
Hudson. Applied mechanics. Vol I 
Statics, 1949, 220 p., $4.00; Vol Il 
Dynamics, 1950, 295 p-, $4.50. 
D. Van Nostrand Co., 


2 vols 


Jones, Franklin D. and Holbrook I 
Horton. Ingenious mechanisms for de 
signers and inventors. Vol. 1, 1930, 
536 p.; Vol 1936, 538 os VOL 3, 
1951, 536 p. The Industrial Press 
Single vol. $6.50; set $16.00 


Lindsay, Robert B. Physical mechan 
ics. 2nd ed. D. Van Nostrand Co.. 
1950. 451 p $6.75 


Mabie and Ocvirk 
dynamics of machinery 


& Sons, Inc., 1957 +26 p 


Mechanisms and 
John Wiley 
$8.50 


Rothbart, Harold A 
dynamics and accuracy 
& Sons, Inc., 1956 


Cams: design, 
John Wiley 
350 Pp $9.50 
Shigley, Joseph ] Machine design 
McGraw-Hill Book Co., 1956 


79> 


74> p. 


Sloane, kine 


matics 


Alvin engineering 
Macmillan Co.. 1941 
310 p. $5.00 
Spotts, M. I’. Design of machine ek 
ments. 2nd ed. Prentice-Hall, 1953 
504 p. $7.25 


limoshenko, Stephen and D. H 
Young. Advanced dynamics Mx 
Graw-Hill Book Co.. 1948 


400 Pp 38.50 


Young, J. F. Advanced dynamics. The 
Ronald Press Co., 1958. 280 p 
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METALS 


\bkowitz, Stanley, John J. Burke, and 
Ralph H. Hiltz, Jr. Titanium in indus 
try. D. Van Nostrand Co., 1955 
224 p. $6.25 


American Society for 
handbook, 1948 
l'aylor Lyman. The American Society 
for Metals. 1948. 1332 p., $15.00, 
1954 Supplement, 184 p $6.00 
1955 Supplement, 208 p $6.00 


Metals. Metals 


edition. Edited by 


American Society for Testing Materi 
als, American Society for Metals: pa 
pers, specifications and standards 


Bray, John L. Ferrous process metal- 
lurgy. John Wiley & Sons, Inc., 1954. 
$6.50 


Bray, John L. Non-ferrous production 
metallurgy. 2nd ed. John Wiley & 
Sons, Inc., 1947. 587 p.......$7.50 


Bullens, D. K. and Metallurgical Staff 
of Battelle Memorial Institute. Steel 
and its heat treatment. 5th ed. Vol 
|: Principles, 1948, 489 p., $9.75; 
Vol 2: Tools, processes, control, 1945 
293 p., $6.50; Vol 3: Engineering and 
special-purpose steels, 1949, 607 p., 
$10.50. John Wiley & Sons, Inc 


Bunshah, Rointan F., editor, Vacuum 
metallurgy. Reinhold Publishing 
Corp., 1958 490 p $12.50 
Camp, James M. and C. B. Franci 

I'he making, shaping and treating of 
steel. 6th ed. United States Steel Co., 
1951. 1584 p 57.50 
Campbell, 1. E., ed. High temperature 
John Wiley & Sons, Inc., 


p $15.00 


technology 
1956 
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Carpenter, Si 
Robertson 


Press, 1939. 


Henry C. H. and ] 
Metals. Oxford University 

New ed. in preparation 
Clark, 
Varney 


Donald S. and Wilbur R 
Physical metallurgy for engi 
D. Van Nostrand, 1952 


S67 p ~( 


neers 


Clark, Frances H. Metals at high tem 
peratures. Reinhold Publishing Corp., 
1950. 394 p. Out of print. 


Committee on Engineering Materials, 


Engineering materials. Pitman Pub 


lishing corp., 1958. 616 p $58.50 


Committee on metallurgy, Engineer 
ing metallurgy Pitman Publishing 
Corp., 1957. 516 p $7.50 


Conway, C. G. Heat-resisting steels 
and alloys. D. Van Nostrand Co., 


1953. 160 p $5.75 
I 


Doan, Gilbert E. Principles of physi 
cal metallurgy. 3rd ed. McGraw-Hill 
Book Co.. 1953. 528 p $6.50 


Du Mond, T. C. Engineering ma 
terials manual. Reinhold Publishing 
Corp., 1951. 386 p $7.50 


Everhart, John L. Titanium and titan- 
ium alloys. Reinhold Publishing Corp.., 
1954. 189 p $2.95 
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Hampel, Clifford A. Rare metals 
handbook. Reinhold Publishing Corp.., 
1954. 671 p .. $12.00 


Hayward, Carle R. Outline of metal- 
lurgical practice. 3rd ed. D. Van 
Nostrand Co., 1952. 728 p..$11.50 


Henderson, J. G., assisted by J. M. 
Bates. Metallurgical dictionary. Rein 
hold Publishing Corp., 1953. 
408 p $10.00 
Hever, Robert H. Engineering physi 
cal metallurgy. D. Van Nostrand Co., 
1939. 549 p $7.00 


Hovt, Samuel L. Metal Data. Revised 
edition of Metals and Alloys Data 
Book. Reinhold Publishing Corp., 


1952. 538 p $15.00 


Kubaschewski, O. and B. E. H ypkins 
Oxidation of metals and alloys. Aca 
demic Press, 1953 239 p $6.00 
Lucas, G. and J. F. Pollock, Gas tur 
Materials: A survey of high tem 
perature materials and their applica 
tions to the gas turbine. Macmillan 


Co. 1958 165 p $5.75 


bine 


Mantel, Charles L. 
terials handbook 
Co | yS& 


Engineering ma 
McGraw-Hill Book 
1952 p $21.50 


McLean, D 
\Metals 


1957 


Boundaries in 
Oxford University Press, Inc.., 
$5.00 


Grain 
358 p 


Miner, 


stone 


Douglas F. and John B. Sea- 
Handbook of engineering ma 
terials. Ist ed. John Wiley & Sons, 
Inc., 1955. 1382 p $17.50 


Mondolfo. | F. and 
Engineering metallurgy 
Book Co.. 1955 382 Pp 


Otto Zmeskal. 
McGraw-Hill 
$8.00 


Moore, Herbert F. and 
Moore. Textbook of the 


engineering. Sth ed 


Book .2.. 1953 


Mark B. 
materials of 
McGraw-Hill 
372 p $6.75 
Pagonis, George A 
handbook. D. Van 
1954. 2 vols. 384 p 


The light metals 
Nostrand Co., 
$10.00 


Polushkin, E. P 
of metals. D 
1956. 


Defects and failures 
Van Nostrand Co., 
392 Pp $15.00 
Samans, Carl H. 
metals and their 


Co., 1948. 913 p 


I'he 
allovs 


engineering 
Macmillan 
$10.75 


Schwarzkopf, Paul and Richard Kief- 
fer. Refractory hard metals. Mcmillan 
Co.. 1953. 447 Pp $10.00 
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Sisco, Frank T. Modern metallurgy 
for engineers. 2nd ed. Pitman Pub 
lishing Corp., 1948. 499 p. Out of 
print. 


Smithells, Colin J 
book. 2nd rev ed 
lishers, 1955. 2 vols 


Metals reference 
Interscience Pub 

$12.50 per vol 
Udy, Marvin J. Chromium. Reinhold 
Publishing Corp., 1956. 2 vols 
$11.00 per vol. (ACS monograph No 
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White, Alfred H 


terials. 2nd ed 
Co., 1948 


Engineering Ma 
MeGraw-Hill 
OS6 p S38.50 


Book 


W oldman, No:man F. Materials engi 
necring of metal products. Reinhold 
Publishing Corp., 1949. 580 p. $11.00 
Zecrieder, A. Von Fechnology of 
light metals. 3rd ed. D. Van Nostrand 
Co.. 1949. 366 p R75 


NONMETALS 


American Socicty for 
terials. Committee D-20 ASTM 
standards on plastics. ASTM, 1955 
790 p. $5.75; ASTM Members, $4.40 


lesting Ma 


I Inecar 
Po 


200 p $13.50 


Beck, James M. and others 
propylene and_ polypropylene 
lymer Associates, 1958 


Bjorksten, Johan, and others. Pol; 
esters and their applications. Reinhold 
Publishing Corp., 1956. 626 p. $10.00 


Bovey, Frank A. The effects of ioniz 
ing radiation on natural and synthetic 
high polymers. Publish 
1958 ss 10) 


Interscience 
ers, Inc., 298 p 
Brown, Derek Warburton. Handbook 
of engineering plastics. George New 
nes, Ltd., 1943, 216 p. Out of print 


Davis, Robert L. and Ronald D. Beck 
Applied plastic product design. Pren 
tice-Hall, 1946. 285 p. Out of print 


Debing, Lawrence M., editor, Quality 


control for plastics engineers. Rein 
hold Publishing Corp., 1957 
150 p $4.95 
Delmonte, John 
John Wiley & Sons, Inc., 
493 p. 


Plastics molding 
1952 


$10.00 


1959 


Dombrow, Bernard A. Polyurethanes 
Reinhold Publishing Corp., 1957 
176 p $4.50 


Ileck, Harry R. Plastics manual. Eng 
lish Universities Press, 1947. 

155 p 15 Shilling 

Hausner, H. H. editor, Modern ma 
terialsk—Vol. I. Academic Press, Inc., 
1958 4()? p $12.50 


Kevser, Carl A. Materials of engineer 


ing. Prentice-Hall, 1956. 502 p. $8.00 


Kinney, Gilbert lord 
properties and applic itions of pla fics 
John Wiley & Sons, Inc., 1957 

278 p 

Mark, H., I. S. Proskauer and \ 
lrilette. Resins, rubbers and pla 
vearbook, 1955. Interscience Pub 

ers, 1956. 1148 p 


i 


I nginecring 


Mark, Hermann | ind EF. S. Pi 

juer. The science of plastics. A com 
book based on the 
Oo iginal literature for 942-4 Inte: 


cience Publisher 8. 632 p. $7.50 


prehensi ( SOUTCE 


McPherson 
Klemin 
rubber 
1956 


Archibald nd Alexand 
editol i nginecring use ot 
Reinhold Publishing Cor 

198 p $12.50 


Raff, R. A. V 
ethylene 
1956 


ind J. B. Allison, Pols 
Interscience Publishers, In 
S66 p $17.50 


Renfrew, A. and Philip Morgan. Pol 
thene: The technology and uses of 
ethylene polymers. Interscience Pub 


1957. 581 p $18.50 


lishe ~® In - 


Roff, W. J. Fibers, plastics 


Academic Press, 1956 


and rub 
bers 
400 p $10.00 
Schildknecht, ¢ | 
Chemical technology of plasti 

ins, rubbers, adhesives and fiber In 
Publishers In 195¢ 


$21.00 


Polymer processes 


terscience 


934 p 


Seymour, Ray 
Steiner 
applications 
Corp., 1955 


mond B ind Rob 
Plastics for corrosion-r¢ 
Reinhold Publishing 
#49 p $7.50 


istant 


Shand, F. B 
book 
+55 p 


Glass engineering hand 
McGraw-Hill Book Co., 1958 


$10.00 


Simonds, Herbert R. Industrial Pla 
Pitman Publishing Corp 


tics. 3rd ed 
1945 369 pP i 
Simonds, Herbert R. Concise guide to 
plastics. Reinhold Publishing Corp 


1957. 330 p $6.9 
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Simonds, Herbert R., A. J. Weith and 
M. H. Bigelow. 2nd ed. Handbook of 
plastics. D. Van Nostrand Co., 1949. 
1511 p. $25.00 


Society of the Plastics Industry, Inc. 
SPI plastics engineering handbook. 
Second edition of SPI handbook. 
Reinhold Publishing Corp., 1954 

850 p $15.00 


Sonneborn, R. H., A. G. H. Dietz and 
\. S. Heyser, Fiberglas reinforced plas 
tics. Reinhold Publishing Corp., 1954. 
252 p $4.50 
Winding, Charles C. and R. Leonard 
Hasche. Plastics, theory and practice; 
the technology of high polymers. M« 
Graw-Hill Book Co., 1947 


280 p 56.50 
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oN 
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NUCLEAR 


Beck, Clifford K. Nuclear reactors for 
research. D. Van Nostrand Co., 1957 
289 p $8.50 
Bishop, Amasa. Project Sherwood 

I'he US program in controlled fusion 
Addison-Wesley Publishing Co., 1958 


£25 p %5./5 


Born, Max. Atomic physics 
lated by J. Dougall. 6th rev. ed 
ner Publishing Co., 1957 

$59 Pp 


l'rans 


Haf 
$6.50 


Cowling, T. G. Magnetohydrodynam 
ics Interscience Publishers, Inc., 
1957. 123 p. paper: $1.95, 
hard cover: $3.85 


Chastain, J. W. US research reactor 
operation and use. Addison-Wesley 
Publishing Co., 1958, 384 p.. .$7.50 


Dienes, G. J. and G. H. Vineyard. Ra 
diation effects in solids. Intersciencc 
Publishers, Inc., 1957. 234 p $6.50 


Dietrich, J. R. and W. H. Zinn. Solid 
fuel reactors. Addison-Wesley Pub 
lishing Co., 1958. 864 p $10.75 


Etherington, Harold. Nuclear engi 
neering handbook. McGraw-Hill Book 
Co., 1958. 1872 p $25.00 


Faires, R. A. and B. H. Parks. Radio 


isotope laboratory techniques. Pitman 
Publishing Corp., 1958. 244 p. $5.75 
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Harwood, J. J., Henry H. Hausner, 
J. G. Morse and W. G. Rauch, editors. 
Effects of radiation on materials. Rein- 
hold Publishing Corp., 1958. 

a Perr .. -$10.50 


Glasstone, Samuel. Sourcebook on 
atomic energy. 2nd ed. D. Van Nos 
trand Co., 1958. 641 p $4.40 


Hausner, Henry H. and Stanley B 
Roboff. Materials for nuclear power 
reactors. Reinhold Publishing Corp., 


1955. 242 Pp $3.50 


Kaplan, Irving. Nuclear physics. Ad 
dison-Wesley Publishing Co., 1955 
609 p. SS 50 
Kramer, A. W. Boiling water reac 
tors. 
1958. 592 p S850 
Lane, J A. H. G. MacPhe 
Frank Maslan. Fluid fuel reactors 
Addison-Wesley Publishing Co., 1955 
1008 p 


rson, and 


$11.50 
McCullough, Rogers C. Safety aspects 
of nuclear reactors. D. Van Nostran 
Co., 1957. 231 p $8.5 
Pi Ka a James K 
actors. D. Van N 
388 p 


Nuclear power r 
ind Co 57 


Roc kwell, 
shielding design manual 
trand Co., 1956. 480 Pp 


heodore, [1] Reactor 
D. Van No 


SO (It) 


Schultz, M. A 
actors and power plants 
Book Co.. 1955 


Control of nuclear r 
McGraw-Hill 


313 p S 


Schwenk, Henry C. and R. H. Shan 
non. Nuclear power engineering. M« 
graw-Hill Book Co., 1957 

344 p 


Starr, Chauncey and R. W 
Sodium graphite reactors. 
Wesley Publishing Co., 1958 
304 p 


Dickinson 
Addison 


Stephenson, Richard. Introduction to 
nuclear engineering McGraw-Hill 


Book CA., 1954 387 Pp S8 S00 


U. S. Atomic Energy Commission 
Reactor handbook; engineering. Mc 
Graw-Hill Book Co., 1955. 
1088 p. $15.00 
U. S. Atomic Fnergy Commission. 
Reactor handbook: materials. M«¢ 
Graw-Hill Book Co., 1955 
614 p. $10.50 
U. S. Atomic Energy Commission 
Research reactors. McGraw-Hill Book 
Co., 1955. 460 p $6.50 


Addison-Wesley Publishing Co., 


Wilkinson, Walter D. and William 
F. Murphy. Applied reactor metal- 
lurgy. D. Van Nostrand Co., 1958. 
432 p. $5.60 


PRODUCTION 


American Society of Tool Engineers. 
Die design handbook. Frank W. Wil- 
editor-in-chief McGraw-Hill 
Book (2... 1955. 732 P $14.50 


son, 


American Society of ‘Tool Engineers. 
[oo] engineers handbook. Frank W. 
Wilson, editor-in-chief. McGraw-Hill 
Book Co., 1949. 2005 | $15.00 
Begeman, Myron L. Manufacturing 
4th ed. John Wiley & Sons, 


618 p $8.00 


proc esses 


Inc., 1957. 


Bolz, Harold A. and G. I Ha 
Materials handling handbook 
Press, 1957 


gemann. 
Ronald 

1750 Pp $20.00 

Bolz, Roger W. Product 

their influence on design. | ton Pub 

lishing Co., 1949-1951. 2 515.00 
et 


esses: 


British Steel Founde: 

Casting in steel. Pitman 
Corp 110 p $1.85 
Buckingham, Earl nensions an 
tolerances for 
Industrial Press, 


I 


mass production. The 


1954 ( SS UU) 


Carson, Gordon B 
book 2nd ed The 


1958 1700 p 


Product 
Ron i] | 


hand 
ss Co . 


$16.00 


DeGroat, George H. Toolin r metal 
powder parts. McGraw-Hill yk Co., 
1958. 300 p $7.50 


Doyle, Lawrence E. Metal machining 
Prentice-Hall, 1953. 511 p $7.50 


Doyle, Lawrence E.. Tool engineering; 
analysis and procedure. Prentice-Hall, 
1950. 499 Pp S8.65 


Eary, Donald F. and Edward A. Reed, 
lechniques of pressworking sheet 
metal: An engineering approach to die 
design. Prentice-Hall, 1958 


594 p $12.00 


Grabbe, Fugene M 
business and industn 
Sons, Inc., 1957 


\utomation in 
John W iley & 
61] p $10.00 


PRODUCT ENGINEERING + March 30, 1959 





Hesse, Herman C. Engineering tools 
and processes. D. Van Nostrand Co., 
1941. 627 p .$7.25 


Jones, Franklin D. Jig and fixture de- 
sign. 4th ed. The Industrial Press, 
1955. 406 p.. . .$5.00 


Laughner, Vallory H. and Augustus 
D. Hargan. Handbook of fastening 
and joining metal parts. McGraw-Hill 
Book Co., 1956. 622 p. $15.00 


Lytle, Charles W. and Arthur F. 
Gould. Manufacturing equipment and 
processes. 31d ed. International Text- 
book Co., 1951. 759 p. Out of print. 


Metal Cutting Tool Institute. Metal 
cutting tool handbook. Rev. ed. Metal 
Cutting Tool Institute, 1954 
659 p $7.50 
Morris, Joe L. Modern manufacturing 
Prentice-Hall, 1955. 
.$7.00 


proc esses 
566 p- 


Morrow, I ® 
ing handbook 


Co.. 1957 


\laintenance engineer 
McGraw Hill Book 
1156 p $20.00 


Parsons, C. W. S. Estimating ma 
McGraw-Hill Book Co., 


SS.UU 


chining costs 
1958. 366 p. 
Niebel, Benjamin W. and Edward N 
Baldwin, Designing for production 
Richard D. Irwin, Inc., 1957 
657 Pp $8.40 


Riley, Malcolm W 


ing 


> . 


Plastics te 
Reinhold Publishing Corp., 19 


i 
5 
136 P $2.50 
Schaller, Gilbert S. Engineering manu 


facturing methods McGraw-Hill 
Book Co.. 1953. 607 p $7.50 


Staniar, William 
handbook. 
Book Co.. 


Plant 
2nd ed 
1959 


engineering 
McGraw-Hill 
2300 p $22.50 
Thompson, T. G. and R. A. Peterson. 
Illustrated jig-tooling dictionary. Mac 
millan Co., 1947. 349 p $1.95 


Wagener, 
Arthur. 
practice 
Co., 1950 


Albert M. and Harlan R 
Machine shop; theory and 
2nd. ed. D. Van Nostrand 

306 p $4.95 


Wagener, Albert M. and Harlan R. 
Arthur. The machinists’ and drafts 
men’s handbook. D. Van Nostrand 
Co., 1945. 662 p. $6.95 


Walton, Charles F. ed. Gray iron 
castings handbook. Gray Iron Foun 
ders’ Society, Inc., 1957. 620 p. $10.00 


Woldman, Norman E. and Robert C. 
Gibbons. Machinability and machin- 
ing of metals. McGraw-Hill Book Co., 
1951. 198 p. Out of print. 


Young, James F. Materials and proc 
esses. 2nd ed. John Wiley and Sons, 
Inc., 1954. 1074 p. $10.75 


STRENGTH OF MATERIALS 


Battclle Memorial Institute 
tion of the failure of metals under 
repeated stress. John Wiley & Sons, 
Inc., 1941. 273 p. Out of print 


T 
I 


Preven 


Den Hartog, 
strength of 
Book Co i 


Jacob P 
materials 
1952. 386 p 


Advanced 
McGraw-Hill 


SS SO) 


Hetenvi, M. and Walter P. Murphy 
Handbook of experimental _ stress 
analysis. John Wiley & Sons, In 


1950. 1077 p $17.00 


Laurson, Philip G. and William J 
Cox. Mechanics of Materials. 3rd ed 
John Wiley & Sons, Inec., 1954 
414 p $5.75 


Morley, A. Strength of materials 
llth ed. Longmans, Green & Co 
1954 $5 


Muhlenbruch, Carl Experimental 
mechanics and properties of materials 
2nd ed. D. Van Nostrand Co., 1955 


243 p >4.00 


Osgood, W. R. Residual stresses in 
metals and metal construction. Rein 
hold Publishing ¢ orp., 1954 
375 p $10.00 


Phillips, A. Introduction to plasticity 
Ihe Ronald Press Co., 


1956 $7.00 


Popov, Egor P. Mechanics of mate 


rials. Prentice-Hall, 1952. 441 p. $6.75 


Roark, Raymond J. Formulas for stress 
and strain. 3rd ed. McGraw-Hill 
Book Co.. 1954. 381 p $7.50 


Secly, Fred B. and James O. Smith 
Advanced Mechanics of materials 
ed. John Wiley & Sons, Inc., 
650 p. 


2nd 
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l'imoshenko, Stephen. Strength of ma 
terials. 3rd ed. Part I: Elementary 
theory and problems, 1955, 434 p., 
$7.00; Part Il: Advanced theory and 
problems, 1956, 572 p. $8.00 D. Van 
Nostrand Co 


~ 
« vols 


Timoshenko, S. and J. N. Goodier. 
I'heory of Elasticity. 2nd ed. Me 
Graw-Hill Book Co., 1951 
506 p 


$10.50 


THERMODYNAMICS and 
HEAT TRANSFER 


Adams, Arthur S. and George D 
ing. Fundamentals of thermod) 
ics. Harper & Brothers, 194 
Qut of print 


Hild 


Nal 


Brown, Audrey I. and $ 
Marco. Introduction to heat t 
3rd ed McG iW Hill B kK 4 


33 ) 


- I 


ey (, root Ss R 
irreversibl 


Publisher 


Fishenden, M. and 
An introduction to heat t 
ford University Pre | 


() 1D 


suggenheim, KF. A. Th 
Publi he 


ICTICE 


) 


Hlutchinson, FF. W In 
transfer Phe Indust 


336 p 


Ingersoll, Leonard R., O 
A.C. Ingersoll. Heat con 
engineering, geological 
Rev. ed { 
1954 


pli ations 


W is 


msin Press., 
Jakob, M. Heat transfer. 2 \ 


I: 1949, 750 p. $13.50. Vol. II 
652 p $15.00 John Wiley & S 


Jakob M and G; \ Ila 
ments of heat transfer and 1 
3rd ed John W iley & Son | } 
317 p 


ns 





Keenan, Joseph H. and Frederick G. 
Keyes. ‘Thermodynamic properties of 
steam, including data for the liquid 
and solid phases. John Wiley & Sons, 
Inc., 1936. 89 p $5.50 


Keenan, Joseph Hl. and Joseph Kaye 
Gas tables; thermodynamic properties 
of air, products of combustion and 
component gases; compressible flow 
functions including those of Ascher 
H. Shapiro and Gilbert M. Edelman 
John Wiley & Sons, Inc., 1948 


é p 56.00 


Keenan, Joseph H. Thermodynamics 
John Wiley & Sons, Inc., 1941 

499 p $7.00 
Kiefer, Paul J.. G. F. Kinney 
M. C. Stuart. Princ iples of engineel 
ing thermodynamics. 2nd ed. John 


Wiles & Sons. Inc ™ | 54 539 p $7.75 


ind 


Lee, John F. and 
Phermodynamics 


Publishing Co.. 


Francis W 
Addison 
1955. 500 p 


Sears 
\\ ¢ sley 


SS.U 


McAdams, 
mission 


Co 


William H. Heat Trans 
McGraw-Hill Book 


SY UU 


3rd ed 


1954. 490 p 


Moone \ 
neering 


Hall 


David A. Mechanical engi 
thermodynamics Prentice 
1953 540 p $7.50 


Moyer, James A., J. P. Calderwood 
\. A. Potter. Elements of engi 
neering thermodynamics. 6th ed. John 
Wiley & Sons, Inc., 1941. 217 p 
Out of print 


ind 


Saha, M. N. A treatise on heat. 
ner Publishing Co., 1958 
950 p 


Haf 
$15.00 
Schneider, 


transfer 
Co i. 


Paul J. Conduction 
Addison Wesley 
1955. 408 p 


heat 
Publishing 
$10.50 


Soo, S | 
neering 
620 p 


Thermodynamics of engi 
Prentice-Hall 


science, 
$12.65 


Stocver, 
transmission 


1941. 226 p 


Herman J. Applied heat 
McGraw-Hill Book Co., 


$5.00 


Wilson, A. H. Thermodynamics and 
statistical mechanics. Cambridge Uni 
versity Press., 1957. 356 p $9.50 


Zemansky, 
thermodynamics 


Hill Book Co.. 


Mark W Heat and 
4th ed. McGraw 
1957. 484 p $7.50 


56 


EC jdssda 
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Adams, Carsbie C. Space flight. M« 
Graw-Hill Book Co., 1958. 
374 p $6.50 
Bisplinghoff, R. L., H 
R. L. Halfman. 
son W esley 
SOU p 


Ashley, and 
Aeroelasticity. Addi 
Publishing Co., 1955 

$14.50 


Bonney, E. 
personic aerodynamics 


Book & & 1950 264 p 


Arthur, Engineering su 
McGraw-Hill 


$6.50 


Diehl, W. S. Engineering aerodynam- 
ics. Rev. ed. The Ronald Press Co., 


1936. 556 p $7.00 


Dow, Richard B. 
advanced missiles 
Inc., 1958. 567 p 


Fundamentals of 
John Wiley & Sons, 


$11.75 


Heldt, Peter M. High-speed combus 
tion engines. 16th ed. Chilton Co., 
1956. 805 p . $12.00 


Ieldt, 


engines 


Peter M. High-speed diesel 
7th ed. Chilton Co., 1953 
472 p S7 S0 


Lichty. Lester C. Internal combustion 
engines. 6th ed. McGraw-Hill Book 
Co.. 1951. 583 Pp _. ae 


Liepmann, Hans W. and Allen | 

Puckett. Introduction to aerodynamics 
of a compressible fluid. John Wiley & 
Sons, Inc., 1947. 262 p. Out of print 


Liston, Joseph, Powerplants for air 
craft. McGraw-Hill Book Co., 1953 
$77 Pp $9.00 
Millikan, C. B. Aerodynamics of the 
airplane. John Wiley & Sons, Inc., 
194] 17] p $5.50 
Milne-Thomson. L. M. Theoretical 
aerodynamics. 2nd ed. D. Van Nos 
trand Co., 1952. 414 p. Out of print 


Obert, E. F. 
engines. 


book Co., 


Internal combustion 
2nd ed. International Text 
1950. 614 Pp $8.50 


Perkins, Courtland D., and Robert | 

Hage. Airplane performance, stability 
and control. John Wiley & Sons, Inc., 
1949. 493 p $7.50 


Prandtl, L. and O. G. Tietjens. Funda- 
mentals of hydro-and aeromechanics. 
Dover. In Press. 


Pye, D. R. The internal combustion 
engine. Vol. 1: Principles. 2nd ed. 
309 p. 1937. $4.80. Vol 2: The 
aero-engine, 1934. 398 p. $5.60. Ox 
ford University Press. 


Ricardo, Harry R. High speed internal 
combustion engine. 4th ed. Robert 
Bentley, Inc., 1953. 420 p....$11.00 


Rossini, Frederick D. Thermodynam 
ics and physics of matter. Princeton 


+ 


University Press, 1955. 832 p. $15.00 


Seward, Herbert L. Marine engineer 
ing. The Society of Naval Architects 
ind Marine Engineers, 1942-44. 

) 


ols. $11.00 a set; $6.00 per vol 


Shapiro, Jacob, The helicopter. Mac 
million Co., 1958. 280 p $4.50 


l'avlor, C. F. and E. S. Taylor. The 
internal combustion engine. Rev. ed. 
International Textbook Co., 1948 


75 ~ = 


2 p SO 5 


US Air Force, Guided missile 
mentals. McGraw-Hill Book 


1958. 576 p. 


funda 
C2. 


SS UU) 


Von Mises, Richard. Theory of flight 
McGraw-Hill Book Co., 1945. 


629 p SO 00 


Wood, Karl D. Technical aerodynam- 
ics. 3rd ed. The Author, 1955. 504 
p. $7.50. Distributed by Ulrich’s Book 
Store, 549 E. University Ave., Ann 
Arbor, Mich. 


Warren, Francis A. Rocket propellants 
Reinhold Publishing Corp., 1958 
a8 DP. .. rote $6.50 


Zucrow, M. J. Aircraft and Missile 
propulsion, Vol I: Thermodynamics of 
fluid flow and application to propulsion 
engines. John Wiley & Sons, Inc., 


1958. 538 Pp $11.50 


Zucrow, M. J. Principles of jet propul 
John Wiley & Sons, Inc., 1949 
. $8.50 


sion 
563 p 
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VIBRATION 


Cole, E. B. Theory of vibration for Macduff, John N. and J. R. Curreri. Richardson, E. G. Technical aspects 
engineers. 3rd ed. Macmillan Co., Vibration Control. McGraw-Hill Book of sound. Vol. 2. D. Van Nostrand 


oe | ar ....-$6.00 Co., 1958. 465 p. $9.00 Co., 1956. 600 p $14.00 


Crandall, Irving B. Theory of vibrat- Morrill, B. Mechanical vibrations. 
ing systems and sound. D. Van Nos- The Ronald Press Co., 1957. 
trand Co., 1927. 282 p. ......$5.50 Bn B vases >/.U0 


Swenson, George W., Jr. Principles 
of modern acoustics. D. Van Nostrand 
Co., 1953. 222 Pp $5.00 


Crede, Charles E. Vibration and shock Morse, Philip M. \ ibration and Thomson, William T. Mechanical vi 
isolation. John Wiley & Sons, Inc., sound. 2nd ed. McGraw-Hill Book bration. 2nd ed. Prentice-Hall, 1953 
1951. 328 p ie $8.25 Co., 1948. 45 p- >/.U0 252 p $4.75 
Freberg, C. R. and E. N. Kemler. apn ge age Nah a l'imoshenko, Stephen. \ ibration prob 
Elements of mechanical vibration. 2nd 1956. 260 p c~ cy) lems in engineering. 3rd ed. D. Van 
ed. John Wiley & Sons, Inc. 1949. sical ; Nostrand Co., 1955. 468 p 8.75 
227 p. $4.50 

Nestorides, E. J., editor, A handbook 

on torsional vibration. British Internal Wilson, William K. Practical solution 
Combustion Engine Research Assoc. 0f torsional vibration problems, Vol. | 
Cambridge University Press, 1958 3rd ed John Wiley & Sons, In 

686 p $19.50 0+ p 


l'riedlander, F. G. Sound pulses. Cam 
bridge University Press, 1958 


214 p. 50 


Hansen, H. M. and P. F. Chenea. Olson, Harry F. Acoustical engineer Zwikker, C. ang C. W. Kosten. Sound 
Mechanics of vibration. John Wiley & ing. 3rd ed. D. Van Nostrand Co., absorbing materials. D. Van N 


trand 
Sons, Inc., 1952. 417 p $8.00 1957. 569 p $13.50 Co., 1949. 174 


p $4.75 


PERIODICALS 


MANUFACTURER’S PUBLICATIONS \viation Week 


Allis-Chalmers Electrical Review Business Week 

il Nadine Meee Chemical Engincering 

Bell System Technical Journal Chemical Enginecring Progr 

Electrical Communication (IT & T) Chemical Week 

The Engineer (Western Electric) Coal \g 

General Motors Enginecring Journal Commercial Car Journal 

IBM Journal of Research and Development ae a orien ind Equipment 
Instrumentation (Minneapolis-Honeywell) ( CRN Enger 

Lubrication (The ‘Texas Co.) aes, Shas 

Magazine of Magnesium (Brooks and Perkins ea ee 

Philips Technical Review (Philips Research Labs Design News , 

Reynolds Aluminum Digest Electric Light and Power 

lectrical Construction and Maintenance 
lectrical Manufacturing 

lectrical World 


ontrol Engineering 


Sperryscope 

Svlvania Technologist 
Systems (Sperry Rand) 
Union Carbide Metals Review 


lectronic Industri 


lectronic Weck 
lectronic News 


| 

| 

| 

| 

I 

I 
Electronic Design 

TRADE PERIODICALS | 

I 

| 

I 

| 

I 

| 


Westinghouse Engineer 


lectronics 
Aircraft Production 


American Machinist 
American Metal Market 
Applied Hydraulics 
Automatic Control 
Automation 


ngineer 

ngineering 

nginecring and Mining Journal 
ngineering Materials in Design 
ngineering News-Record 
rgonomics 

Automotive Industries l'actory Management and Maintenanc« 
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Fleet Owner 

Flow 

Food Engineering 
Fortune 

Foundry 

Industry and Welding 
Industry Power 
Information and Control 
Instruments and Automation 
Insulation 

Iron Age 


Journal of Electronics (and Control) 


Light Metal Age 
Machine Design 
Machinery 
Management Digest 


Marine Engineer and Naval Architect 


Mass Production 
Materials in Design Engineering 


Mechanical World and Engineering Record 


Metal Industry 


Metals (Supplement to Daily Metal Reporter) 


Metalworking Production 
Mill and Factory 
Mining Journal 

Missiles and Rockets 
Modern Machine Shop 
Modern Metals 

Modern Packaging 
Modern Plastics 
Modern Power and Engineering 
National Petroleum News 
New Equipment Digest 
New Scientist 
Nucleonics 

Oil and Gas Journal 
Packaging Review 
Petroleum Engineer 
Petroleum Week 

Plant Engineering 
Plastics 

Plastics Technology 
Plastics World 

Power 

Power Engineering 
Precision Metal Molding 
Product Engineering 
Research Management 
Science News Letter 
Scientific American 
Sheet Metal Industries 
Steel 

Textile World 

Welding Engineer 


SOCIETY, UNIVERSITY, AND GOVERNMENT 


PUBLICATIONS 


Acoustical Society of America, Journal 


Advanced Management 
Acro Space Engineering 


Aeronautical Quarterly 

Aircraft Engineering 

American Institute of Electrical Engineers, Transactions 

American Institute of Mining, Metallurgical, and 
Petroleum Engineers, Transactions 

American Management Association publications 

American Society for Metals, Transactions 

American Society for Testing Materials, Bulletin, 
Proceedings 

American Society of Civil Engineers, Proceedings, 
l'ransactions 

American Society of Mechanical Engineers, ‘Transactions 

American Society of Naval Engineers, Journal 

Applications and Industry 

4pplied Mechanics Reviews 

ARS Journal Astronautics 

Bureau of Ships Journal 

Civil Engineering 

Communication and Electronics 

Compressed Air Magazine 

Corrosion 

Electrical Engineering 

Electrochemical Society, Journal 

Electronic Engineering 

Engineering Journal 

Environmental Quarterly 

Gray Iron News 

Industrial Quality Control 

Institute of Radio Engineers, Proceedings 

Institution of Electrical Engineers, Proceedings 

Institution of Mechanical Engineers, Proceedings 

Institution of Mining and Metallurgy, and Transactions 

Instrument Society of America, Journal 

Iron and Steel Engineer 

Iron and Steel Institute, Journal 

Journal of the Aeronautical Sciences 

Journal of Applied Physics 

Journal of Engineering Education 

Journal of Metals 

Journal of Research of the National Bureau of Standards 

Lubrication Engineering 

Magazine of Standards 

Mechanical Engineering 

Metal Progress 

Metals Review 

Mining Engineering 

Modern Castings 

NLGI Spokesman 

Nuclear Science and Engineering 

Ordnance 

Physical Review 

Plating 

Research Reviews, Office of Naval Research 

Review of Scientific Instruments 

Science 


Society of Automotive Engineers, Journal, Transactions 
Society of Plastics Engineers, Journal 

lool Engineer 

'ranslation Monthly 

Welding Journal 
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Books in print. R. R. Bowker Co., 
annual. $19.00. Divided into two 
parts listing books alphabetically by 
author and by title. 

British scientific and technical books. 
1935-1952 Hafner Publishing Co., 
1956. 348 p. $11.25. Author and 
subject index. 

Cumulative book index; a world list 
of books in the English language. The 
H. W. Wilson Co., monthly, with 
bound cumulations. Price on request. 
Author, title, and subject catalog of 
published books. 


Cattell, Jacques. American men of 
science. 9th ed. 3 Vols. Vol. 1: Physi- 
cal sciences. R. R. Bowker Co., 1955. 
2180 p- $20.00. 

Downs, W. S. Who's Who in engi 
neering. Sth ed. Lewis Historical 
Publishing Co., 1958. $22.50 


Bartlett, John. Familiar quotations. 
13th ed. Little, Brown and Co., 1955. 
1614 p. $10.00. 

Bridgwater, W. and E. J. Sherwood, 
Columbia encyclopedia. 2nd ed. Co 
lumbia University Press, 1950, with 
supplement 1950-1956. 2227  p. 
$35.00. 

Encyclopedia Britannica or The En 
cvclopedia Americana. 

Fowler, H. W. Dictionary of mod- 
ern English usage. Oxford University 
Press, 1937. 742 p. $3.75. 


Jeckson, Lucille 


Technical libraries: 


Bibliographies 


Dalton, Blanche H. Sources of engi 
neering information. University of 
California Press, 1949. 109 p. $4.00 
A handbook and bibliography of 
source material in all branches of 
engineering. 

Hawkins, R. R. Scientific, medical and 
technical books published in the 
United States of America. 2nd ed 
Books published to Dec. 1956. R. R. 
Bowker Co. 1491 p. $20.00 Contents 
and brief reviews. 


Special Libraries Association. Bibliog 
raphy of engineering abstracting 


Biographical References 


Firth, Margaret A. Handbook of 
scientific and technical awards in the 
United States and Canada, 1900-1952 
Special Libraries Association, 1956 
49] p. $6.00. 


General Library Reference 


their organization 
Special Libraries 
202 p. $6.00. 
James, G. R. C. James, Mathe 
matics dictionary. 2nd ed. D. Van 
Nostrand Co., 1959. 525 p. $12.00 
Jones, F. D. Engineering encyclopedia 
2nd ed. Industrial Press, 1954 
1432 p. $10.00 


and management 
Association, 195] 


and 


2 vols 


Landau, T. Encyclopaedia of librarian 
ship. Hafner Publishing Co., 1958 
343 p. $10.00. 

Standards technical 


societies and government bureaus 


issued by the 


Indexes 


services. §.L.A., 1955. 37 p 
(S.L.A. Bibliography No. 1) 
Special Libraries Association. Tech 
nical book review index. S.L.A., ten 
issues a vear. $7.50. Brief extracts of 
book reviews appearing in the techni 
cal press. 


$1.50. 


M. and O. A. 
reference books 
Library Associa- 


Winchell, Constance 
Johnson. Guide to 
7th ed. American \ 
tion, 1951. 645 p. $10.00. Supple 
ment, 1950-1952, published 1954. 
117 p. $3.25. Supplement, 1953-1955, 
published 1956. $3.50. 


lechnical societies’ membership lists 
\ comprehensive listing of Member- 
ship Directories of American Scien- 
tific and Engineering Societies by 
Harry R. Skallerup, appeared in Spe 
cial Libraries, V. 48, No. 1, p. 12-18, 
Jan. 1957 


and translations: Services 
Special Libraries Associa- 
$2.50 

I'weney, C. F. and L. E. C 
Chamber's technical 
ed. Macmillan Co., 


$7.50 


I ranslators 
ind sources 
tion, 1959 
Hughes, 
dictionary. 3rd 
1958. 1028 p 


Unabridged Dictionary 
Van Nostrand’s scientific encyclo 
pedia. 3rd ed. D. Van Nostrand Co., 
1958. 2000 p. $30.00 
I'he world almanac and book of facts 
New York World-Telegram and Sun 


annual. $2.10 


I'wo major abstracting and indexing services are 
Wailable for extensive coverage of the technical 
literature I'he Engineering Index, published by 
Engineering Index, Inc., 29 West 39th Street, 
New York 18, N. Y., abstracts important articles 
from some 1200 periodicals and 300 books yearly 
in all languages. These are printed on standard 
library-sized cards and then mailed weekly 
scribers 


to sub 


about 25,000 cards 


special rate An 


turns out 
is available at a 
is also availabl 
I'he Industrial Arts Index published by H. W 
Wilson Co., 950 University Ave., New York 5 
N. Y., has been discontinued. In 1958 it was split 
into the Applied Science and Technology Index 
ind the Business Periodicals Index. ‘The 


SLTVICE innually and 


innual volume 


former 


science and 


divisions 
may be 


hundred 
and 
groups. 
$10 00 to 


Chree 
covetTage 
or in 
from 


$45.00 per 


comprise 
subscribed 
Division subscriptions vary in cost 
vcar. 


a subject index of 199 
the subject 
to individually 


The complete 
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industrial publications; the latter, an 
periodicals in the 
Both are issued monthly, with frequent cumulation 
ind bound annual volum« 


enginecring 
index of 120 
fields of finance, ect 


business 





Government Publications 


Best guide to government publications is issued 
by the Superintendent of Documents, U.S. Gov- 
ernment Printing Office, Washington 25, D. C., 
entitled Monthly Catalog of U. S. Government 
Publications. The month’s publications are listed 
under the issuing agency with a title and subject 
index at the back of the issue. Each item includes 
information as to where the particular document 
is obtainable and price. At year’s end an accumu- 
lated index to the year’s publications is issued. 


Directory of Publishers 


Academic Press Inc., 111 Fifth Ave., New York 3, New York. 

Addison-Wesley Publishing Co., Inc., Reading, Massachusetts. 

American Society of Mechanical Engineers, 29 West 39 Street, New York 18, New York. 
American Society for Metals, 7301 Euclid Avenue, Cleveland 3, Ohio. 

American Society for Testing Materials, 1916 Race Street, Philadelphia 3, Penna. 

R. R. Bowker, 62 West 45 Street, New York 36, New York. 

ay asa University Press, 32 E. 57 Street, New York 22, New York. 

Chilton Company Book Division, 56th and Chestnut Streets, Philadelphia 39, Penna. 
Hafner Publishing Co., Inc., 31 East 10 Street, New York 3, New York. 

Industrial Press, 93 Worth Street, New York 13, New York. 

International Textbook Co., Scranton 9, Pennsylvania. 

Interscience Publishers, Inc., 250 Fifth Avenue, New York 1, New York. 

Richard D. Irwin, Inc., 1818 Ridge Road, Homewood, Illinois. 

Longmans, Green & Co., Inc., 55 Fifth Avenue, New York 3, New York. 

Macmillan Company, 60 Fifth Avenue, New York 11, New York. 

McGraw-Hill Book Company, Inc., 330 West 42nd Street, New York 36, New York. 
Oxford University Press, 47 Fifth Avenue, New York 16, New York. 

Penton Publishing Company, 1213 West 3rd Street, Cleveland 13, Ohio. 

Pitman Publishing Corporation, 2 West 45th Street, New York 36, New York. 
Prentice-Hall, Inc., Englewood Cliffs, New Jersey. 

Reinhold Publishing Corporation, 430 Park Avenue, New York 22, New York. 

Ronald Press Company, 15 East 26th Street, New York 10, New York. 

St. Martins Press, Inc., 103 Park Avenue, New York 17, New York. 

Society of Naval Architects, 74 Trinity Place, New York 6, New York. 

Special Libraries Association, 31 East 10th Street, New York 3, New York. 
University of California Press, Berkeley 4, California. 

D. Van Nostrand Co., Inc., 120 Alexander Street, Princeton, New Jersey. 

John Wiley & Sons, Inc., 440 Fourth Avenue, New York 16, New York. 





Reprints 


Copies of this report are available for 25 cents 
each by addressing Readers Service Dept., Prod 
uct Engineering, 330 West 42nd St., N. Y. 36, N. Y 
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is stainless steel 


Summer or winter the car with plenty of Stainless Stcel 
is easy to clean and keeps its good looks 


under the roughest conditions of driving and weather 


No other metal offers the freedom of design and fabrication, 
economy of care and the durable beauty that serves 
and sells like Stainless Steel. 


McLOUTH STEEL CORPORATION, Detroit 17, Michigan 





McLOUTH STAINLESS STEEL 


HIGH QUALITY SHEET ND STRIP 


for automobiles 





ee | 4-cycle 
ee H L E R Short-stroke 
| E N G { N E S ™ Air-cooled 


MODEL 


K662 


& Tapered roller main bearings 


& Gear pump supplies oil under 
pressure direct to connecting 
rod bearing, other moving 
parts 

& Rugged automotive 
diaphragm fuel pump with 
manual primer 

@ Stellite exhaust valves 
and seats with positive 
rotator 

& Cylinder and crankcase 
are made from metallur- 
gically controlled close 
grained cylinder iron 
Mechanical governor 
for accurate R.P.M. 


control 


Kohler engines are conservatively rated, 
quick-starting, reliable. 


Experienced application engineers will 
help you choose a Kohler engine for 
your job. 


Kohler Co. has manufactured internal 
combustion engines for 38 years. 


Send for illustrated booklet. 
FROM 3 TO 24 H.P. 


KOHLER CO. Established 1873 KOHLER, WIS. 


KOREER of KORLER 
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THIS IS GLASS 


A BULLETIN OF PRACTICAL NEW IDEAS 


HOW TO TAKE A SNAPSHOT 
OF A SATELLITE IN FLIGHT 


If snapshooting satellites is on your agen- 
da, contact either Boller & Chivens/- 
Joseph Nunn, South Pasadena, Califor- 
nia, or the Perkin-Elmer Corporation, 
Norwalk, Connecticut. 

In collaboration, these two firms make 
just what space photographers need. It’s 
called the IGY Satellite Tracking Cam- 
era. And, of necessity, it’s somewhat 
larger than the cameras most of you are 
accustomed to using. Like this. 


Twelve of these cameras are now in use 
around the world. Each is designed to, 
first, take a picture when fixed on and 
following the satellite. This renders the 
subjects as a point against a background 
of streaks from the brightest stars. Then a 
second exposure is taken with the camera 
fixed on and moving with the stars. This 
provides the reference for determining 
the satellite’s location 

And us? We provide the mirror blanks 
for Perkin-Elmer, who in turn handle the 
complete optical system. (The West Coast 
firm provides mechanical components 
and does the assembling.) The blanks we 
furnish are 3134” in diameter and 7” 
thick. They are made from glass No 
7160, the very same glass used in casting 
the now-famous, 20-ton, 200” disc for the 
Mt. Palomar Observatory. 

The big advantage in using this par- 
ticular glass is its very low linear co- 
efficient of expansion—23 x 10-7 per ° ( 
Low expansion means a minimum of dis- 
tortion, a much-appreciated contribution 
in the complex optics called for in taking 
pictures of satellites 

hese king-sized mirrors lead us quite 
naturally to remind you that Corning can 
do almost anything with glass. Find out for 
yourself. Get a copy of “This Is Glass.” 
Use the coupon for quick service. 


NEW GIANT GLASS FLASK 
FOR THE IN-BETWEEN TASK 


What intrigues the man in the picture is 
the stze of the crystal clear vessel he is ex- 
amining 

His interest is justified because as far as 
we know this is the drggest all-glass reac- 
tion flask on the market. It’s new; it 
measures 18 inches in OD and stands 26 
inches high. Capacity is 20 gallons 
along with 5 and 
people (maybe 
you) who need to fill the gap between lab 
and pilot plant 


We provide this size 
10-gallon versions—for 


You also can get all the trimmings 
Like the five-opening all-glass cover that’s 
visible behind the flask. Such covers can 
be had with pipe flanges, $, or socket 
joints. Accessories include inlet tubes 
condensers, blind caps, clamps and ther- 
mometer wells. Need one? Just write for 
details 

This outsized glassware is all made 
from Pyrex brand glass No. 7740—a glass 
that performs admirably because of the 
virtues detailed elsewhere on this page 

Which brings us to 
this diminutive and 
relatively intricate 
container known as a 
Warburg flask. It’s 
quite commonplace to 
biochemists who use it 
for measurement of cell 
respiration and tissue 


CORNING MEANS 


FROM CORNING 


metabolism. It’s also a stock item with us 

We call the big ones and the little ones 
both to your attention because it points up 
the fact that size or shape is a considera- 
tion—not a limitation—to the skilled 
glassworkers at Corning 

Investigate by tossing us any one of 
your tough problems. We'll look for a 
glass answer and let you know soon what 
we can do. 


PLUMBING FOR POSTERITY 


An increasingly popular fixture in labs 
hospitals, schools, chem plants, and photo 
engraving shops is the glass drainline 

With good reason. Glass drainlines are 
fashioned from Pyrex brand glass N 
7740 

This is the glass that ends your worri 
about corrosion. For example, if you were 
disposing of waste hot hydrochloric acid 
your Pyrex pipe would still be around at 
the end of 200 years 

And glass is smooth; very little chance 
for block-up in the pipe. If such does 
occur, however, you can spot the exact 
point and take corrective action, without 
having to take down the whole system 

In fact, almost anything made from 
Pyrex brand glass No 7740 will be 
around for quite a while because this glass 
is able to cope with thermal shock and 
physical knocks, too 

Available in mar lorms tubing, rod 
pipe, plate, and all kinds of shapes 

Fill in the gaps in your files with these 


1-30 ill about glass 


basic references 


I 

drainlines; 17-1, design considerations in 
ty 
fi 


glass. Any or all ee. Use the cour 


RESEARCH 1 N GLASS 


Ml CORNING GLASS WORKS 51 crystal street, Corning, N.Y 


Please send me; [] ‘This Is Glass 


Name__ 


Company_— 





Street___ 


City aie 


eee ee KE 
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: Cc Drainliine Manual, PE-30 C) Design 
Manual 1Z-1: [] Info on Reaction Flasks 
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|? SPECIAL GEARING 


A mixed bag of unusual gear arrangements to answer 
various tricky design problems. Federico Strasser 
of Santiago, Chile, is credited for much of this material. 


A further selection will appear in a coming issue. 











—~ 





Worm gear 
has spiral groove. At least two or 
three pinion teeth are always in mesh. 


Two-tooth pinion 

consists of two diametrically opposed, 
specially shaped teeth. Gear is locked 
through part of the pinion revolution: 
by friction type (above), or by cardioid- 
shape pinion tooth. 


Globoid gear . 
allows shaft to be swung through angle 
A without varying rotation speed 


Faceplate worm 

has spiral ridge on flat face, meshing 
with worm wheel that turns forward 
one tooth per faceplate revolution. 


«, <> 


Conical-rotary gear .. . Worm and crown-gear 

causes shaft to rotate as it is swung about gives slow, simultaneous feed to two 
its pivot. Arrangement is used in reaping shafts, which rotate in opposite direc- 
machines and other applications where tions. An application for this device is 
screening action is required in chaffing machines 
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Product Engineering 


DEVICES 


TCOZCOA 20=0M0 


Double worms .. . <e 


with opposite-hand threads neutralize end-thrust. Meshing the 


two gear-wheels gives greater stability to the setup. Planetary gears 


have ring pinned to them at eccentric points 
As the planets rotate, the ring-center rotates 
about a circle with a radius equal to ec- 
centricity of the planet ring-mounting pin 


Right-angle screwdriver 
uses two small bevel-gears to transmit torque through 90°. 








For straight-line motion 
epicyclic gear has pinion with pitch diameter 


equal to pitch radius of sun gear. Pivot- 
point on pinion, at pitch line, generates 


straight-line motion as sun gear rotates 


S98 2 


“Wabble” gear 

provides large speed reduct:on, depending on numbers of teeth 
E.g. for arrangement shown, speed ratio will be 18 to 1— 
for one shaft revolution the large gear will rotate one tooth 
space. A 16-to-19 tooth ratio would give a 19-to-3 speed ratio 


Bevel-gear differential 

in analog computors solves the equation: z c(x + y), 
where c is scale factor, x and y are inputs and z is out- * 
put. Motion of x and y in same direction results in addi- 
tion; opposite direction gives subtraction 
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Technical data for 
gasket design and selection 
NUMBER TEN —_—_—<—_¥_#_—<—“—¥—«—K——«——_—<X—X“—=—_—___" 


How to be sure of 
dimensional stability 
in fiber gaskets 


Dimensional stability in fiber gaskets 
is obviously important in assembly 
where 
shrunken gaskets can cause delays 


line production, warped ot 


Although it is sometimes over 
looked 
tant in gaskets sold for replacement 
purposes. Such gaskets are usually in 
dealers’ stocks for long periods unde 


this factor is equally impor 


varying <« onditions of temperature and 
humidity. Often they become unus 
able or fail to give satisfactory service 
when they are installed 

Shrinkage and warpage of conven 
tional fiber gaskets stem from the fact 
that their saturant—usually a glue- 


glycerine solution—is extractable. 


Conventional fiber gaskets on this food mixer 
dried out and leaked. Switch to Armstrong 
Accopac eliminated this problem. 


This extraction can take place in a 
short time while the gasket is in serv- 
ice or over a relatively longer period 
if the gasket is in storage. 

\ maker of food processing equip- 
ment found an economical answer to 
this problem in Accopac N-852—an 
Armstrong beater-saturated gasket. 

N-852 is made with a nitrile-type 
rubber binder that is non-volatile and 
non-extractable in any recommended 
application. Gaskets cut from N-852 
are virtually unaffected by variations 
in temperature and humidity. 

If the fiber gaskets you are using 
lack dimensional stability, or if they 
warp or get brittle with age, it is 
likely that N-852 or one of the other 
compounds in the Armstrong line will 
be the answer. We will be glad to 
suggest appropriate materials if you 
send details of your problem to us. 
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How to get lasting gasket seals on aluminum 
flanges at high pressures and temperatures 


Where aluminum flanges are used— 
particularly at temperatures of 300 
F. or above—some new problems in 
gasket engineering are encountered. 

These problems are obviously re- 
lated to the fact that aluminum’s co- 
efficient of expansion is roughly twice 
that of cast iron or steel. 

As heat is applied to an aluminum 
assembly, expansion has the effect of 
substantially increasing the unit load 
above that required for sealing at 


room temperature. This higher load 


i I OI amet 


Test jig on Baldwin-Southwark Universal 
Tester determines tendency of gasket samples 
to crush and extrude under high compression 
loads. 


usually causes conventional fiber ma- 
terials to crush and extrude, resulting 
in serious loss of bolt torque. 

As the assembly cools to room tem 
perature or below, the contraction of 
the aluminum often is greater than 
the gasket material can compensate 
for, and the result can be leakage 

Engineering studies on problems 
peculiar to aluminum flanges have 
been carried on at the Armstrong Re- 
search and Development Center for 


more than a year. These studies show 
that conventional fiber materials have 
a marked tendency to crush and ex- 
trude under heat and pressure. In 
fact, for many applications, these ma- 
terials offer practically no safety fac- 
tor. 





psi at 300° F 
30,000 


MATERIAL 
































Test samples of conventional fiber materials 
(A and C) show extensive crushing at 30,000 
psi. Accopac AN-890 (B) is not affected at 
160,000 psi. 


With the use of aluminum growing 
rapidly—and in applications that im- 
pose increasingly severe service con- 
ditions on the gasket—tthe need for a 
new material becomes obvious. 

As a result, Armstrong research has 
developed a new beater-saturated as- 
bestos gasket material—Accopac AN- 
890. This new product resists crushing 
and extrusion even under pressures of 
100,000 psi at temperatures up to 
350° F. It is already being used in a 
variety of critical aluminum flange 
applications. 

If you are now working—or plan 
ning to work—with aluminum flanges, 
our experience may be helpful. We 
will be glad to make suggestions if 
you will submit details of your prob- 
Write Armstrong Cork 
Company, Industrial Division, 7103 
Irvin Street, Lancaster, Penna. 


lem to us. 


Armstrong GASKET MATERIALS 


ed whe 


ever performance counts 
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Product Engineering 


O 
for Changes in Fan Speed... 


this nomograph 


mozmamumsA 


Airflow, pressure, horsepower—these are the variables. When the IRA J ROY, 

appropriate secant cuts any two known quantities, it yields Air Impeller Div 

the desi -d third antit . The Torrington Mfg Co 
ve desired third quantity. fontaaten, Cone 


applications engineer 


























c 
c 

< 
+ 
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Boots, Connectors, Bellows, 


MULTI-FLEX 


A Versatile Line of 
Tubes, Air Ducts 


If the equipment you make requires 

e accordion protective boots 

e« connectors to take bends or movements in 
compression or extension 

¢ bellows to move air or be actuated by air 

¢ extremely flexible tubing that will not kink 

you ll do well to investigate U.S. Multi-Flex.® 

Made circumferentially corrugated without 
molds or other tooling, in inside diameters 
ranging from \” to 48”, and engineered to 
your particular requirements, these products 
may furnish the answer to difficult-to-solve 
application problems. 

Get U.S. Multi-Flex, plus expert engineer- 
ing service, at “U.S.” Branch Offices, at “U.S.” 
Distributors, or by writing us at Rockefeller 
Center, New York 20, N. Y. In Canada, 
Dominion Rubber Co., Ltd. 


Multi-Flex laced boots keep dirt and grit out of 
hydraulic rams. They are laced for easy installation 
without dismantling press. 
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Multi-Flex boots giving constant protection to the 
shaft on this brake drum lathe. 


Mechanical Goods Division 


Multi-Flex conductive tube—extra-flexible and light- 
weight—in use on anesthesia equipment. 


Multi-Flex connectors on vacuum filter, taking care 
of axial movement and misalignment, 


United States Rubber 


WORLD'S LARGEST MANUFACTURER OF INDUSTRIAL RUBBER PRODUCTS 


Rockefeller Center, New York 20, N.Y. 


CIRCLE 128 READER SERVICE CARD 


In Canada: Dominion Rubber Company, Ltd. 
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Shortcut to 
POWERS and 





ROOTS 


A nomograph that gets around tedious mathematics 


DR BISWA NATH GHOSH 


International Harvester Co Ltd, Doncaster, Yorks, England 


For answers, merely line up numbers and 
distances on the scale shown here, then 
multiply or divide, depending on whether 
you are working either with powers or 
with roots. 

I'he method gives quick approxima 
tions to problems that would otherwise 


require reference to log tables. ‘This is 


HOW THE SCALE WORKS 


Required: 2.4()'* 


Linear distance that corresponds 


to 2.40 on numerical scale 
Multiply 1.70 by 1.35 
Numerical value at 2.29 in 


Therefore 2. 40'* = 3.26 


Required: ° V76.4 
Linear distance from 1 to 76 
Divide 8.45 by 6 
Value at 1.41 from 1 


Therefore ° V76).4 2.06 
, Required: 0.31 

0.31 = (3.1/10 = 3.15/10 

From nomogreph 3.15 = 29 


Therefore 0.31" = 0.298 


Required: |” V0.075 
15 


V0.075 = '” ¥7.5/100 = 
» 


3.82/21.5 = 0 


Therefore }° V¥0.075 0.177 
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an advantage in the many cases when 
log-table accuracy is not needed 

A slide rule will, of course, give an 
swers when whole-number indices ar 
involved. Here, too, the nomograph has 
an advantage it is too easy to lose count 
of slide movements when working out 
complicated powers and roots 


caie 


2U 


1.70 in 
2.29 in 


from 1 3.26 


Numerical-values 


i 8.45 in 
1.41 in 
2.06 


= 20.8, 1000 
4 


(1.9 V7.5/'* V100 


177 (factors found from nomogi 
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Replace your awkward, obsolete needle valves! 


NOW- 
ON-OFF at 
3000 psi with 
new quarter-turn 
FLO-BALL plug valve 


... priced no higher than needle valves! 


Hydromatics Series 715 Spherical Plug Valve 
breaks through 150 PS! limitation 


of ordinary plug valves! 


LOW TORQUE, EASY ACTION... Quarter-turn opera- > REMOVABLE FLANGES...Replace damaged flanges 
tion, requiring only 4 Ib-in torque at 3000 PSI. in seconds—no need to scrap entire valve. 


MAXIMUM FLOW EFFICIENCY... Straight-thru > VERSATILE SERVICE... Leak-proof control of air, 
FLO-BALL design has more than twice the flow of vacuum, steam, water, fuels, oils, kerosene, alcohol and 
needle valves. many other media. 
POSITIVE ON-OFF INDICATION.. .The large, arrow- 

shaped handle shows valve position at a glance. —PORT STYLES AND SIZES 
ZERO LEAKAGE... Mass Spectrometer tests with NPT AND10050 | available for service with 
Helium prove zero leakage. Size Part No.| Size Part No. cryogenic and corrosive 


UNIVERSAL MOUNTING. ..Can be panel, side, bottom 1/8 TISAI 4 715A2 media. Also special designs 
or line mounted. u/4 71581 3/8 _ 71582 for throttling flow control. 


NOTE — Other models are 

















ALL STAINLESS STEEL CONSTRUCTION — COST NO MORE THAN OLD FASHIONED SCREW-TYPE VALVES! 


NEW CATALOG! 


WRITE, PHONE or TWX for Hydromatics’ new catalog, 
describing the world’s most complete line of precision 
valves for industrial and military applications. 


HYDROMATICS, INC., 70 OKNER PARKWAY, LIVINGSTON, N. J. 
Phone WYman 2-4900 * TWX Livingston NJ 120 


Hydromatics, Inc. 


2 


Pasadena: 35 N. Arroyo Pkwy., RYan 1-7448 * Washington, D.C.: 1413 K St., N.W., STerling 3-3612 ¢ Seattle: GLencourt 4-0577 * Indianapolis: 889 E. 82nd St., CLifford 1-5287 
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SUPPORTED 
MEMBER REBOUND 
SHOULDER 


SNUBBING SUPPORTING 
WASHER MEMBER 





Double-extension elastomeric mount .. . 
has three compression sections for isolation of severe vibratory, 
shock and related disturbances. Torsional disturbances, distor- 
tion and relative motion can be absorbed without loss of sta 
bility. Elastomeric flexing element is permanently bonded to 
steel inner member. Elastomeric end extensions are pre 
compressed at installation to form two rebound shoulders for 
reverse loads. No lubrication or maintenance is said to be re 
quired. About 124¢ each in lots of 10 thousand or more 
Lord Mfg Co, Erie, Penna. 


Circle 1, Reader Service Card 


4-way manual valve... . 
for oil systems with pressures to 3000 psi. Withstands proof 
pressures of 4500 psi and surges of 9000 psi. Lightweight 
valves are made of high-tensile heat-treated aluminum. Mov- 
ing parts are incorporated in valve so they are constantly lubri 
cated by hydraulic oil. Integral threaded bosses on valve 
housing simplify mounting. Valve is said to be leakproof and 
not sensitive to grit or dirt. Lapped metal-to-metal sealing 
surfaces remain in constant intimate contact. Port sizes range 
from 4 to 1 in. NPT with rated flow of from 7 to 38 gpm 
List prices range from $40 to $85. Standard units from stock 
Barksdale Valves, 5125 Alcoa Ave, Los Angeles 58. 

Circle 2, Reader Service Card 
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CONTACTS %.?.0.7 
camP 120 VOUT GO CYCLE 


Contact-making ammeter . . . 

to control electrical currents has thermal-type movement, and 
detects and controls minute changes in ac currents or loads 
Adjustable contacts on indicating pointer actuate built-in relay 
that will handle loads to 20 amp directly. Control point can 
be changed or adjusted in field. Control span may be adjusted 
from 5 to 100% of instrument scale. Ranges fron 

amp or 0 to 200 amp can be supplied for ac load 

using external current transformers. 0 to unp and to 
10-amp dec scales are also available. Controls are supplied 
in standard w-hr meter cases with plug-in mounting bas 

$160 each, FOB Indianapoli Delivery, 3 to ¢ k. Tech 
nique Associates, PO Box 91, Indianapolis 6. 


Circle 3, Reader Service 


Adjustable flow... 
valve works with othe 
omponents of fluid cir 
cuit to time, sequen ol 
oordinate operations of 
ircuit. Controls rate at 
which gas or liquid can 
flow in one. direction 
through circuit, vet allows 
free flow in opposite dire 
tion. Rated for working 
pressures of 250-psi max 
pneumati 500 or 2000 
psi max hydraulic in tem- 
peratures ot 40 to 200 
F. Made of anodized alu 
minum, stainless steel and 
plated steel parts. Seals are 
oil resistant. Available in 
4 2 and 4-in. NPT sizes 
at prices from $4 to $6.75 
each. Industrial Products 
Div, Westinghouse Air 
Brake Co, PO Box 36, 
Wilmerding, Penna. 
Circle 4, Reader Service Card 


Free flow 
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Flush mounting on 2 sides... 

of thin metal sheet in which it is applied 
is provided by self-clinching fastener 
Flush fasteners are dropped into drilled 
or punched holes and squeezed by pneu 
matic, hydraulic or mechanical press 
Metal displaced by hex head flows around 
back-tapered shank, locking fastener. Made 
in #303 stainless steel with 
#2-56 to #10-32 
in aluminum alloys, 
rolled 


thread sizes 
from Suitable for use 
cold 
materials 
From stock 
Penn Engineer 
ing & Mfg Corp, Doylestown, Penna. 
Circle 5, Reader Service Card 


brass, copper, 


steel and similar sheet 
from 0.061 in. thick and up 


List, about $50 per 1000 


Low-amp circuit breakers . . . 
ire switch-rated for use with motors, appli- 
electronic apparatus OEM 
Rated 5 through 20 amp, 
breakers have application on most 120- 
Can 
be used as disconnects and, on some mod- 
els, as extra convenience outlets, as well 
as for external circuit protection. Repre 
sentative model, in ratings of 5, 10, 15 and 
20 amp, is +4 x 28 x 24 in. Also available, 
in 15-amp ratings, is a single-outlet breaker 
with plug-in receptacle and a double-outlet 
breaker with two receptacles, one of which 
has separate terminals to which an external 
control or 


and 


mces, 


equipment 


electrical equipment and machinery 


electric timer can be wired. 
Devices are offered with black or white 
handles «and various faceplate finishes 
Federal Pacific Electric Co, 50 Paris St, 
Newark 1, NJ. 


Circle 6, Reader Service Card 


Airpower package . . . 

combines airpower cylinder and electrically 
actuated control valve with built-in speed 
controls. Installation requires only one air 


line connection and wiring to the solenoid- 
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actuated, pilot-operated valve. Squarehead 
cylinder has rustproof body and induction 
case-hardened piston rod with hard chro 
mium plated finish. Control valve has re 
ciprocating disk design said to operate even 
when valve is blanketed by chips or grinder 
dust or when splashed with coolant. Speed 
controls are built into 4-way valve port 
plate 
stroke length to specifications. Shipments 
can be made within 48 hr. Hannifin Co, 
Dept 126, Des Plaines, Ill. 


Circle 7, Reader Service Card 


Available in five bore sizes and 


Flathead socket cap screws... 
are cold forged to compress and densify 
steel structure. Reported to have deeper 
sockets with hex running to bottom of 
Sides of head 
come to sharp, even edge at top with 
uniform taper. Threads are 
iccurately rolled, 


socket and free of chips 


said to be 
screws to be of 
Fasteners are said to 
speed assembly and offer closer fit with 
increased holding power. Brighton Screw 
& Mfg Co, 1841 Reading Rd, Cincinnati. 

Circle 8, Reader Service Card 


and 


uniform length 


Differential pressure raises . . . 
a red button to indicate when differ 
ential pressure in a system exceeds a stated 
value. activated by differential 
pressures as small as 5 psi in systems with 
The 
For 
65 to 275 F systems. Can be used 
to detect clogging and to report excessive 
pressure drop in hydraulic or other fluid 
system. Aircraft Porous Media Inc, 30 Sea 
Cliff Ave, Glen Cove, NY. 

Circle 9, Reader Service Card 


Unit is 


internal pressures of 5000 psi max 
1x 1}x2-in. device weighs 0.27 Ib. 
use in 


4-in-1 flange ball valve .. . 

serves as either a 150 or 300-lb valve 
where conditions need not meet ASA di 
mensions or as a center section to which 
an appropriate spacer can be added to 
meet ASA dimensions. Center section of 
valve is inserted between two standard 150 


and flanges are bolted 
combinations of seats, 


or 300-lb flanges 
together. Various 
and body materials accommodate 
within pressure-temperature 
limitations of sealing materials. Worcester 
Valve Co Inc, Worcester, Mass. 

Circle 10, Reader Service Card 


O-rings, 


most media 


Magnetic shields for motors... 
of the shaded-pole type now permit use 
of the lower cost units in many servo and 
other instrumentation applications that 
formerly required more expensive compo 
With proper grounding, effective 
electrostatic shielding is also said to be 
Shield radiated 
field to under 5 gauss, permitting sensi- 


nents 


accomplished reduces 


tive magnetic components to be posi 
Motor char 
acteristics are said not to be significantly 
iffected by Shield is 
nonshock, sensitive, mnonretentive and 
structurally rugged. Magnetic Shield Div, 
Perfection Mica Co, 1322 N Elston Ave, 
Chicago 22. 

Circle 11, Reader Service Card 


tioned in close proximity 


shield’s nearness 


Heavy-duty liquid springs . . . 
equipped with any standard end mount 
have 


ings energy storage or absorption 
apacities in both directions up to 1 mil- 
lion-Ib force. Built-in fitting permits quick 
replenishing of liquid with standard grease 
gun. Adjustable dampening force and 
time delay return can be built into springs 
Standard units are available in 2, 3, 4 and 
5-in. dia with up to 2-in. stroke. Taylor 
Devices, Inc, 188 Main St, North Tona- 
wanda, NY. 

Circle 12, Reader Service Card 


Transistorized positioner . . . 
uses printed circuits to provide remote and 
iutomatic position control for valves, vari- 
ible-displacement pumps, machine-tool ele- 
ments or variable-speed drives. Transmits 
ontrol signal to shaft-mounted actuator, 
which may be slipped on control shaft in 
place of standard hand wheel or lever. 
Command is set on dial or counter-type 
setter. Automatic control may be provided 
by liquid level, dancer roll, pressure trans 
ducer or other signal devices. Actuators 
come in four sizes, developing torques 


. . » CONTINUED ON PAGE 74 
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POLYSULFIDE RUBBER NOW...translucent 
BASE SEALANTS 


ON THE ASSEMBLY LINE pre-fabricated 
curtain wall panels 





Quick, lasting weather-proofing 
for production products 


Sound. Sanran—colorful, translucent sandwich 
panels by Panel Structures, Inc. of East Orange, 
N. J. stand among the most stimulating ideas re- 
cently introduced to the building industry. Soundly 
constructed of reinforced Fiberglas skins lastingly 
bonded to welded aluminum frames with Thiokol- 
base adhesive, they help meet architecture’s need 
for new, different, yet practical structural materials 





Sealed .Factory-sealed with polysulfide-base com- 
pound made by Presstite-Keystone, pre-fab curtain 
wall panels stay watertight for years. The sealant 
virtually welds plastic to aluminum, adheres tena- 
ciously under all conditions. It bends, stretches, 
compresses with building movement. . . strongly 
resists the stress of traffic, wind, weather, aging Delivered .. 


for instant installation, long, 
and thermal change. 


beautiful, trouble-free service. Pre-fab panels 
give the architect new freedom of design, effect 
worthwhile economies for contractor and builder 


More and more are Thiokol polysulfide type 
sealants appearing as an integral — and salable 
— part of industrial products. Perhaps they hold 
the answer to product design and engineering 
problems facing you 


Theokol 


780 NORTH CLINTON AVE. - TRENTON 7, NEW JERSEY 
in Canada: Naugatuck Chemicals Division, Dominior 
Rubber Co., Elmira, Ontario 
"Registered trademark of the Thiokol Chemical Cor 
poration for its liquid polymers, rocket propeliant 
plasticizers, and other chemical products 


. 











For more information, send coupon to Thiokol Chemical Corp., 
Dept. 41, 780 N. Clinton Ave., Trenton, N. J. in Canada: 
Nougatuck Chemicals Division, Dominion Rubber Co., Elmira, 


Gentlemen: Please send complete detaiis about 
polysulfide sealants based on Thiokol liquid polymers. 


Company iat 
Street 

ees 

Your Name___ 
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SIGNIFICANT COMPONENTS @© MATERIALS ® 


PROCESSES 


continued 





from | to several thousand in.lb. Each 
ize is available in various speeds with full 
from 60° to 40 


Also provides control for linear actuators, 


ontrol rotation turns 
thousand 
pounds with stroke lengths to 40 in. Sells, 
in quantities of 10 or more, under $100 
Jordan Co Inc, 3235 W Hampton Ave, 
Milwaukee 9. 


Circle 13, Reader Service Card 


developing thrusts to several 


Slow-shaft-speed control .. . 
is possible with internally geared units 
Controls provide electrical signal control 
when driven by direct coupling to shafts 
turning less than 10 rpm and will operate 
when driven from shafts turning as slowly 
it 2 All-metal, self-lubricated units 
have internal gearing available in ratios of 
10:1, 5:1 Provided with SPDT 
snap-action contacts, rated at 10 amp at 
125, 250 or 460 v ac. Unit may be used 
is shaft failure indicator, detecting shaft 
failure or reduction in speed by electrical 
indication. Winterburn Mfg Co, Putnam, 
Conn. 


rpm 


and 2:1 


Circle 14, Reader Service Card 


Flow-control servovalve .. . 
for hydraulic control systems with pressures 
from 500 to 4500 psi 


balance 


Operates on two 
feedback 
May be 
with standard connector or terminal box to 
Available 
10-gpm 


stage, force principl 


with an integral filter supplied 
accommodate electrical input. 

from and 
izes with 1000-psi valve drop and 20-ma 
May be 
1utomatic 


stock in 1, 2.5, 5 
input applied to control of 
machine tools, 
positioning, positioning and transfer devices 
and automatic power steering of material 
handling trucks. Moog Valve Co Inc, 
East Aurora, NY. 

Circle 15, Reader Service Card 


process valve 


Poppet check valve . . . 

maintains fuil flow with low pressure drop 
Adaptable for use with wide range of 
pressures. Major application is on instru 
ment, process and control lines to allow 
flow 
matically stop flow in reverse direction 
Assembly lhe 
24-in is furnished in brass, stain 
less steel, 
other 


in one direction instantly and auto 
said to eliminate chatter 
device 
nylon and 


Available 


Monel, aluminum, 


machineable materials 
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"“O" Ring Poppet Spring 











CLOSED POSITION 


with end connections to permit installation 
directly to tubing or for other types of 
installations. Nuclear Products Co, 15635 
Saranac Rd, Cleveland 10. 

Circle 16, Reader Service Card 


Flexible hose for 600 F use... 
for short periods, is said to last almost 
indefinitely at 350 F and to resist extremes 
attack 
development that makes possible extrusion 


of chemical Hose is result of 


and fabrication of large-diameter hos¢ 


from Viton, an elastomer. High strength 
to abrasion is achieved by 
a jacket of Dacron polyester fiber. Hos 


design gives min burst strength of 600 psi 


and resistance 


Can be used with steam 
and condensing Avail 
able in 1 to 4-in. ID sizes, with or without 
Thermoid Div, H K Porter Co 
Inc, Tacony and Comly Sts, Philadelphia. 


Circle 17, Reader Service Card 


low-pressure 
hot water steam 


couplings 


Single-shot switches ... 

ire hermetically sealed, temperature-sen 
tive units, available in normally open and 
normally closed, single-pole type la 
tory-presect for 
from 113 to 1500 | 


50. 100 or 


activating temperature 
Rated for 4, I 
np (nperates 
100 to 1500 | 
upon activating temperatur 
ited altitude. Withstands 
g for 2 to 4 millisec and vibration of 
to 20,000 cps at 40 g. Meets 
tions of MIL-E-5272B for humidity. In 
cerami Applications cover field of 
fail-safe devices. Thermocal Inc, 1629 
Colorado St, Santa Monica, Calif. 

Circle 18, Reader Service Card 


300 in tempc! 


itures of dependin 
and unhm 


shock of 25/ 
specihica 


Case 


Multipoint-monitoring . . . 

system on a continuous basis detects and 
furnishes warning when te mperature at any 
protected point reaches a preselected high 
or low limit. Consists of monitor modules, 
each of which receives inputs from 10 
thermistor probes, and an alarm-indicator 
module. Up to 10 modules, 100 points, 
can be handled by 


one alarm-indicator 


module an monitor 


and 600 I 


temperatures be 


C 
25 


tween Sensing circuits 


employ no sampling or scanning devices 
Sensing points are terminated in a multi 


channel bridge network that receives and 


1] , , 
monitors al mprut mnuitan ly and con 


tinuously At present, monitoring 
with 


identifying and indicating temp« 


ystem 


iailable only manual means for 
rature of 
trouble point 
Modul 


with plug-in 


For rack or panel mounting 
Fitt d 
system operat 


Alarm 


lid to 


measure 54x 114 in. deep 
connectors 
on OU cps, 110 or 220 vy input 
Cost 1s 


be equal to or lower than presently avail 


ircuit is rated at mp 


ible monitoring system ontinuous 
mning of equivalent function and capa 


ity. Fenwal Inc, Ashland, Mass. 
Circle 19, Reader Service Card 


Self-lubricating bearings . . . 
ire recommended for applications requiring 
lov ocfhcient of 


life without 


friction, long service 
ind high dynam 


Self-aligning bear 


lubrication 
load-carrying capacity 


ings are available in plain and rod-end 


types in bore sizes from .*. to 6 in. dia 
¢ «ternal \ 


shank Chrom 


Rod-end types ar offered with 
threaded 


teel, stainless steel and plasti T 


or internally 
alloy 
among materials used to suit varying load 
Southwest Products Co, 
1705 S Mountain Ave, Monrovia, Calif. 
Circle 20, Reader Service Card 


requir ments 


Fhp gearmotor.. . 
for universal and induction application 


is available in ratios from 19:1 to 60:1 


Consists of gear reduction unit in com 
with an 
motor As a 
motor, unit is rated from 
ind torque 


bination universal 


hunt 


induction 
universal a 
output of up to 
depending upon ratio. As an induction 


unit, available in 2-pole and +-pole models 


. CONTINUED ON PAGE 76 
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FIRESTONE 
YOUR TOASTERS “POP” WITH 
fashionized ALUMINUM PARTS 


Call on Firestone’s fabricating and_ finishing 
abilities in mass-produced parts and trim for 
home appliances. 








Call on the brightest brightwork in the business to bring new 
sales appeal to your appliances. Whatever your product—wall 
oven, washer or waffle iron— Firestone can fabricate the finish- 


ing touch it needs to be noticed, and to stand out in stores. 
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MAKES 


Call on Fashionized Aluminum, and on Firestone’s more than 
50 years of metal-forming experience. Call, too, on the pro 
duction capacities and competitive prices that only an auto 
mated anodizing line can give you. Your inquiries and 


inspections are cordially invited. Write, phone or wire today 


FIRESTONE FASHIONIZED ALUMINUM 


FIRESTONE STEEL PRODUCTS COMPANY, AKRON 1, OHIO 
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New Parts and Materials continued 


Are YOU Interested osir.irsio. sin ne as: 


torque ratings. Permanently lubricated 
ind sealed ball bearings, machined zinc 
die-cast housing with mating parts tel 


4 scoped to hold close tolerances and 
e b D U C | N G dynamically balanced armatures and rotors 
are standard. Mounting pads are provided 
on gear unit for coupling Gear unit can 
M Al yj T E % A Ki S t be mounted in various positions. Howard 
Industries Inc, 1700 State St, Racine, Wis. 
9? Circle 21, Reader Service Card 
CO$T? 


Time and time again, Plant Mainte- 
nance Men report greater savings in 
longer life, less maintenance cost, 
faster service and expert engineering 
advice by standardizing on 


ACME ROLLER CHAINS vt is 40% lighter... 
and ACCESSORIES eigen NAS high-strength self-lock 


g Minimized hex body section has 
been fortified with base ring for good 
thread load distribution and to provid 
idequate bearing area for use with soft 


ACME offers: ee rn as aluminum. Lo viet 


wrenching dimensions two 
cket sizes smaller then equivalent NAS 


Quality equal to A.S.A. standards or AN nuts. Hex dimensions are said to 


be ompatible with standard wrenche 


height nut can be used to develop 
ull strength of 160,000-psi bolts, includ 


ing short-thread NAS series. For t mpera 


ss a ti o 550 5 r r ( 
Immediate delivery from stock = F, parts are heat-treated 
irbon steel, cadmium-plated with a upple 


Competitively priced merchandise , ow-] 
f 


Helpful engineering service 


mentary molybdenum disulphide dry-film 
lubricant. A286 corrosion-resistant steel i 


} 


Specify Acme Chain and accessories used for t a F. Both 

: enes are availabie, at present, im sizes 
when ordering from your local In- 10-32 and }-in-28. Designed in sizes 
+-40 through -in.-24. Elastic Stop Nut 
Corp of America. 2330 Vauxhall Rd, 
your maintenance cost and getting Union, NJ. 


dustrial Distributor. Start reducing 


° Circle 22, Reader Service Card 
faster service today. 


Write for complete 


set of catalogs on Hysteresis ac motors... 
these products. in sizes 10 and 11 for 26, 55 
Dept. |-D ~ +00-cps operation are for us 


temperatures of 85 to 


units have pull-in torque f 
ind operate at 8000 rpm. Mot 
measul 144 in. long. Western Gear 
Corp, Electro Products Div, 132 W Colo 
rado St, Pasadena, Calif. 
Circle 23, Reader Service Card 


Call ACME 


for Service HOLYOKE 4-speed transmission . . . 
MASSACHUSETTS with specified gear ratios to max redt 

( f 9.4 ) s fo 
COMPLETE LINE OF ROLLER CHAINS AND SPROCKETS * DOUBLE PiTCH CON- tion of 9.4:1 offers two speeds forward 
VEYOR CHAINS * STAINLESS STEEL CHAINS * CABLE CHAINS ¢ FLEXIBLE two speeds reverse, or four speeds for in 


COUPLINGS *« STANDARD AND SPECIAL ATTACHMENTS (Continued on page 80) 
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Many a manufacturer reports that installing a Fenwal 
THERMOSWITCH unit resulted in immediate improvement in 
the performance of his equipment! 

“Immediate” is right. Rapid response is one big advan- 
tage because the outer shell is the temperature sensing 
member. Extreme sensitivity within a fraction of a degree 

is another. That’s because the slightest movement of the 
shell opens or closes contacts. And within its operating range, 
a THERMOSWITCH unit is field adjustable, yet has a sealed 
tamper-proof assembly to retain its sensitivity and precision 
through a long, useful life. Operating range is from —100°F 
to 600°F . . . three to five times that of any ordinary thermo- 
stat! 

Applications for easy-to-install THERMOSWITCH units are 

Tone U virtually limitless . . . not only to “‘tone up” existing thermal 
p systems, but to insure the long, reliable life that industry 
requires. For more facts write to Fenwal Incorporated, 


Y our System 213 Pleasant Street, Ashland, Mass., asking for a catalog, a 


sales engineer, or both. 


... any thermal system... with a sensitive, precise THERMOSWITCH® unit 


In this Sterleo Control, an automatic self-contained unit for 
heating or cooling water to maintain a constant temperature 
while circulating it continuously through a plastics forming 
mold, “a Fenwal THERMOSWITCH unit, No. 17800 with dial 
and knob, fills our requirement for a sensitive, reliable, long- 
lasting thermostat.’ So says Sterling, Inc., Milwaukee, Wis. 


CONTROLS TEMPERATURE 
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I6 BOOKS FOR TODAY'S ENGINEER 








MECHANICAL DESIGN AND ANALYSIS 


R. R. SLAYMAKER, Case Institute of Technology. One of 
the few books in the field written from the practicing 
engineer’s viewpoint. Considering the engineer as a 
problem-solver who can’t wait for research to confirm 
theory, the author pins his treatment on actual indus 
trial case studies. Pertinent analysis is written directly 
into each case. General topics are included, but they are 
only incidental to the main section—the projects, 1959. 
418 pages. Prob. $10.25 








HANDBOOK OF AUTOMATION, 
COMPUTATION AND CONTROL 


Edited by &. M. GRABBE, SIMON RAMO, and DEAN E. WOOL- 
DRIDGE, Thompson Ramo Wooldridge, Inc. The full back- 
ground including all necessary mathematics, practical data 
for design and application of computers, and design and 
specification of systems and components. VOL. 1, 1958. 
1020 pages. $17.00. VOL. Il, Ready in August. VOL. III, In Press. 


INTRODUCTION TO DESIGN OF 
SERVOMECHANISMS 


JOHN C. BOWER, UCIA, and PETER M. SCHULTHEISS, Yale 
University. A really systematic approach, stressing basic 
understanding of stability and feedback system design, 
both single and multiple loop. One of the few books 
to treat common aspects of non-linear operation. 1958. 
510 pages. $13.00 


ADVANCED MECHANICS OF FLUIDS 


Edited by HUNTER ROUSE, State University of Iowa. Nine 
contributors, Great stress on the analytical techniques 
of research in the subject. Late developments are in- 
cluded and are covered rather rigorously. This is prob- 
ably the most thorough reference on fluid mechanics for 
the designer. 1959. In Press. 


PROGRAMMING BUSINESS COMPUTERS 


DANIEL D. McCRACKEN, New York University, and HAROLD 
WEISS and TSAI H. LEE, both of General Electric Company, 
Useful both to the beginner and to the experienced man. 
This wide-ranging treatment covers applications to 
accounting, inventory and production control, and many 
other areas of commerce. June, 1959. Approx, 504 pages. 
Prob. $9.25 


FUNDAMENTALS OF ADVANCED MISSILES 


RICHARD B. DOW, Air Research and Development Com- 
mand, USAF. Covers principles involved in propulsion, 
areodynamics, guidance, and control of missiles and 

space vehicles. Applications of principles are also in- 
cluded. 1958. 567 pages. $11.75 


DYNAMICS OF FLIGHT: Stability and Control 


BERNARD ETKIN, University of Toronto. About aircraft of 
all types, including missiles. Automatic contro] theory 
is treated from the point of view of the aero engineer. 
Includes much new material, such as inverse problems, 
flight through turbulent air. Also mathematical aids. 
1959. 519 pages. $15.00 


PHYSICAL LAWS AND EFFECTS 


C. FRANK HIX, JR., and ROBERT P. ALLEY, General Electric 
Company. Makes unusual laws and effects useful to the 
scientist and engineer. Cross-indexed in three ways: 
alphabetic; scientific discipline; and physical quantities. 
1958. 291 pages. $7.95 


THE SOLID STATE FOR ENGINEERS 


MAURICE J. SINNOTT, University of Michigan. How princi- 
ples of many disciplines bear on the behavior of solids. 
Each chapter condenses a whole field of investigation. 
Includes examples of how principles are applied to 
engineering problems. 1958. 522 pages. $12.50 


ELECTROMECHANICAL ENERGY CONVERSION 


DAVID C. WHITE and HERBERT H. WOODSON, both at Massa- 
chusetts Institute of Technology. A rather radical new 
approach which discards much material on steady-state 
behavior and design. It begins with fundamentals of 
electromechanics and then uses them, with selected 
models, to derive the dynamics of typical physical devices. 
1959. 646 pages. $12.50 


IN PRESS 


PACKAGE DESIGN ENGINEERING: Kenneth Brown. Prob. 
$8.50 * DATA BOOK FOR CIVIL ENGINEERS, VOL. I, DESIGN, 
3rd Edn: Elwyn E. Seelye « PROCESS EQUIPMENT DESIGN, 
VOL. I, VESSEL DESIGN: Lloyd E. Brownell and Edwin H. 
Young. Prob. $18.00 * SOLID STATE MAGNETIC AND DI- 
ELECTRIC DEVICES: Harold W. Katz, Editor. Prob. $13.50 « 
MOLECULAR SCIENCE AND MOLECULAR ENGINEERING: Ar- 
thur R. Von Hippel, Editor. Prob. $18.50 ¢ SAMPLING IN- 
SPECTION TABLES, 2nd Edn: Harold F. Dodge and Harry G. 
Romig. Prob. $7.00 


RESERVE YOUR ON-APPROVAL COPIES NOW 








440 FOURTH AVENUE, NEW YORK 16, N. Y. 


& SONS, Inc. 
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CAST ALUMINUM ALLOY GRAPHITED BRONZE LEDALOYL SELF-LUBRICATING 


\ \\\ \\\ Li) 
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\\\\\ \\ 
\ \\ \ \\\ \\ 


When you 
need \ 


Sleeve ca 


Bearings 
Call on... 


NNNVVIY 
\ WY \ \\ 
AQ 

Nd \\"\"\ 
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POWDERED IRON 


Johnson Bronze can provide the solution. We pro- 
duce all types of sleeve bearings in a number of 
standard sizes. In addition, we have the facilities 
to produce an infinite variety of custom-made 
bearings to your specifications. The best bearing 
for any application can be found among the types 
illustrated above. To get the exact bearing you 
need at reasonable cost, contact Johnson Bronze 
Company, 508 S. Mill Street, New Castle, Pa. 


Johnson Bronze 


Subsidiary: Apex Bronze Foundry Co., Oakland, California 
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It costs less to 


RENT A LABORATORY 


than to buy one 


You can save costly investment in laboratory equipment and staff... 
and still get top-quality R/D services ...by using the complete product 
testing and evaluation facilities of United States Testing Company. 
Since 1880 thousands of clients in all industries have used our services 





to get: 


improved Product-Design 

Through Testing 
Our test engineers will set up an 
evaluation program that “locks in” 
with each step of your product devel- 
opment from design to prototype to 
finished product. 

An independent Laboratory 
We present a completely objective, 
unbiased approach to your design 
evaluation problems. All reports to 
clients are impartial, factual and 
confidential. 

Economical Handling of Peak Loads 
We are equipped to take over your 
peak loads immediately at a fraction 
of what it would cost your company 
to maintain a staff of the necessary 
calibre. 

Product Qualification 
Tests run by United States Testing 
Company are recognized by military 
and government procurement 
agencies in placing a product on the 
Qualified Product list. 


Send for your free copy 
of bulletin 5801 describing our 
complete services and facilities. 


Facilities and Services 


Mechanical Laboratory—evaluates 
mechanical, electro-mechanical 
hydraulic and pneumatic devices 
Environmental Laboratory—simu- 
lates high-low temperatures, humid- 
ity, altitude, immersion, salt spray, 
sand and dust, rain, fungus, vibra- 
tion, shock, acceleration, etc. 


Materials Testing Laboratory— 
conducts tension, compression and 
transverse tests on metals, ceramics, 
plastics, rubber and wood materials; 
spectographic analysis and X-ray 
also available. 

Electronic Laboratory —evaluates 
electronic components and systems 
in communications and industrial 
fields; includes automated facilities 
for low-cost collection of reliability 
data. 

Chemical Laboratory —covers all 
fields including physical and biologi- 
cal chemistry; also infrared spectro- 
photometry. 


The 


Diversified 
Independent 


hor / 
Labi ratory 


United States Testing Co., Inc. 
1415 Park Avenue, Hoboken, N. J. 


Branch Laboratories 


80 


MEMPHIS - NEW YORK - 
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BOSTON + BROWNSVILLE + DALLAS + DENVER + LOS ANGELES 
PHILADELPHIA+ PROVIDENCE + TULSA 


World's Most 


; 


New Parts and Materials continued 


dustrial equipment. With No. 3, 4, of 
5 Bell Housing or adaptable to engines 
with torque convertor. Provision may be 
made for remote shift or manual control 
Available with brake, which 
may be synchronized with clutch for sin 


or without 
gle-lever action. Output is adaptable to 
universal joint. Auxiliary box can provide 
four speeds forward—four speeds reverse 
Antifriction 
Capacity 
is rated at 30 hp at 1800-rpm; about 100 
lb-ft torque. Western Mfg Co, 3400 
Scotten Ave, Detroit 10. 
Circle 24, Reader Service Card 


or an eight-speed gear box 


bearings are used throughout 


Low-cost gearmotor .. . 

utilizes integrally mounted }-hp split-phase 
120 
rpm with developed torque of up to 433 
cast aluminum gear 


mot Provides speeds of 30, 60 or 


b. Gearmotor has 


im.-! 
1ousing, keeping total weight at 18 Ib 
Electrically | 


unit has motor di 
mounted to 


reversible 
gear housing, eliminat 


Over-all 
ar 6x84x1l in 


ing alignment problems measul 
Permanent! 
115-v ac, 6 


above 


lubricated unit is for 
ambient 
immediately R 

intermittent or 


peration, 122-F rise 
Samples available 
mended for 
dut in 
motive power 


Watson 


ontin 
equipment requiring low-speed 
Von Weise Gear Co, 9353 
Industrial Park, St Louis 19. 
Circle 25, Reader Service Card 


Reversing transmission . .. 
offers two, forward speeds, neutral 
ind reduction in a compact unit that 
full load. Trans 
mits up to 28 hp at max recommended 
input speed of rpm Reduct 
1 and 3.34:1 in forward s 
Measures 15+: 
Applicable to agricultural, 
handling, tool and con 
Snow-Nabstedt Gear 
Corp, Hamden, Conn. 

Circle 26, Reader Service Card 


verses 


smoothly under 
2000 
ratio is 1.97 
und 3.37:1 
x 14} in 


terial 


in reverse 


machine 
struction equipment 


General-purpose relay . . . 
with  single-coil construction mploy 
box-type magnetic field. Movable contact 


springs are mounted on molded phenoli 


insulating bars, providing positive yn 


(Continued on page 82) 
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CAMBRIDGE METAL-MESH BELTS are 
the answer to the big problems you'll face 
in the competitive 60’s—tighter operating 
costs, higher production and consistent 
quality. 

Continuous movement of foods, metal 
parts, ceramics or chemicals on Cam- 
bridge Belts through processing operations 
speeds production and eliminates costly 
manual handling. Open mesh construction 
allows heat, cold or liquids to flow through 
the belt and around the product for 
thorough, uniform treatment. Superior 
belt design and manufacturing techniques 
mean longer life, fewer repairs, lower 
operating costs. 

Belts can be made heatproof, coldproof 
or acidproof — in any mesh, weave, metal 
or alloy — with any side or surface 
attachments. 





Whether you're designing machin- 

ery for your own use, or for resale, 

the Cambridge Fieid Engineer in your 

area will be glad to discuss the many 

advantages of Cambridge Belts — / ~ 
from manvfacturing to installation \ SEaTs 
and service. Call him today. He's | __ 

listed in the yellow pages under | —= #7 
“Belting, Mechanical”. Or, write for | 

FREE 130-PAGE REFERENCE MANUAL. 


Wire Cloth Co. 


Department P e Cambridge 32, Md 


/ (tie The Cambridge 


Monvfacturers of Wire Cloth, 
Metal-Mesh Conveyor Belts, Wire Cloth Fabrications 
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FOR: 


Guide 
Bushings, 
Vanes 
ond 
Wear 
Rings 


HAVE YOU 
CONSIDERED 
THE IMPORTANT 
ADVANTAGES OF 


FILLED TEFLON*? 





Formed 
Gaskets 


Seats 
and 
Packings 


It has been definitely established that the value of Teflon can be 
considerably enhanced by the use of fillers in certain applica- 
tions. Laboratory and field experience has demonstrated that the 
use of fillers permit Teflon to be more readily tailored to a wide 
variety of chemical, electrical and mechanical applications. Also, 
some mechanical properties can be improved. These include: 

1) resistance to deformation under load 

2) resistance to wear 

3) thermal conductivity 

4) compressive strength 

5) hardness 
By thus improving its properties, Teflon now offers even greater 
industrial potential. This is the reason filled Teflon has become 


an important item in the “John Crane’’ Chemlon® line of better 
Teflon products. 

Chemlon is available with such fillers as glass fiber, carbon, 
graphite, copper and bronze, talc, calcium fluoride and other 
inorganic materials. 

Tell us about your requirements. We’ll tell you the advan- 
tages you can get from filled Chemion. Request Bulletin T-104. 

Crane Packing Company, 6445 Oakton Street, Morton Grove, 
Illinois, (Chicago Suburb). tn Condo: Crane Packing Co., Ld , Hamilton, Ont 

*DuPont Trademark 


sr Co, fe - =, 
cm» B.S dy & 
ques By) S97 P7¢ Sey ; 
MECHANICAL PACKINGS SHAFT SEALS TEFLON PRODUCTS LAPPING MACHINES THREAD COMPOUNDS 


CRANE PACKING COMPANY 
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New Parts and Materials continued 


tact alignment Contacts i rated 
singly at 10 to 25 amp, 110 v ac, nonin 
ductive. Available contact forms are ] 
to 5¢ Max contact pressure is 35 gm 
each. De relays incorporate annealed iron 
Ac relays have silicon iron parts with 
oppe! shading washers Terminals for 
both coil and contacts are located at one 
end to facilitate wiring operations. D¢ 
relays operate on 6, 12, 24, 48 and 115 v; 
ic relays operate on 6, 12, 24, 48, 115 
ind 230 vy. Comar Electric Co, 3349 
Addison St, Chicago 18 

Circle 27, Reader Service Card 


Adding machine-slide rule . . . 
s pocket size. Slide rule has 5-in. scale 
length and includes K, A, B, Cl, C, D, 
P, LL1I, LL2, LL3 and e* scales. Com 
putes such mathematical functions as 
proportions, squares and square root 
cubes and cube roots, multiplication and 
compound multiplication, division and 
trigonometric and logarithmic calculations 
Adding machine adds and subtracts to 
99,999. Numbers to be added are 
pushed with stylus and answer pops up 
in window. $9.95 with instructions and 
green leather carrying case Harrison 
Home Products Corp, 565 Fifth Ave, 
New York 17. 

Circle 28, Reader Service Card 


Spring tester indicates .. . 
deflections in thousandths of an inch on 
dial indicator fitted with adjustable brach 
ets. Loads from #x oz to 124 Ib are di 
termined by standard weights. Deviations 
from load specifications are observed as 
they are multiplied four times by a long 
indicating pointer. Diameters to 13} in 
ind spring lengths to 12 in. can be ac 
commodated. Tolerance markers and 
automatic position stops permit volume 
production testing. ‘Tester is especially 
uitable for checking small compression 
ind extension springs used in electronic 
instruments, computers, gages; and in in 
spection and receiving departments 
Carlson Co, 3457 Weidner Ave, Ocean- 
side, NY. 

Circle 29, Reader Service Card 
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DESIGN SIMPLICITY? 


YOU BET! 
A CHILD COULD EASILY ASSEMBLE 


THIS 


As you can see, the functional design of our completely 
new 4-way Dual-Seal air valve virtually guarantees 
longer performance! The valve is compo of a mini- 
mum of parts which dovetail together so simply a child 
could assemble them with just a screwdriver and pliers. 
Of these few parts only three move, a major innovation 
in this class of valve. The moving parts—the inner spool 
and two independent valve heads—are shown below. 
Notice that the stroke movement is so slight that wear 
and metal fatigue failures are practically nonexistent. 


Loosening is nil in the Dual-Seal valve! The absence of 
threaded connections to secure functional parts assures 
top performance, long operating life. The valve body 
components and solenoid cover use snap rings to retain 
a completely interlocking assembly which can’t work 
loose! And the MACsolenoid® assembly requires no 
fasteners whatever! 


This new kind of valve is available in 4", *%" and 4%” 
port sizes. Bodies and solenoid (single or double) are 


NEW KIND OF AIR VALVE 


interchangeable, fit all bases. New add-a-unit manifolds 
combine quickly and easily, too . . . simplify multiple 
installations. And circular-flow design actually increases 
rated capacities. 

You'll find the Dual-Seal valve provides : savings in 
size and weight over most %”" valves. Take advantage 
of efficient and economical Dual-Seal operation in your 

ir applications now! Write for further information. 


PRESIDENT 


MECHANICAL AIR CONTROLS, INC. 


10030 Capital, Oak Park, Detroit 37, Michigan 











DONT GUESS 
ABOUT THE FLOW- 


SEE I] ... with an 
Arkon Flow Indicator 


Clearly visible 
from a distance 
at all angles, this 
simple, reliable 
safety signal has 
only one moving 
part—a chromi- 
um-plated ring 
spinning under a 
heavy toughened 
glass dome. Posi- 
tive movement. 
No chance of 
misreading 
When the flow 
Stops, the ring 
stops, giving you 
immediate warn- 
ing 

Wheneve! 
there is CIRCU- 
LATING OIL or WATER, an Arkon Flow 
Indicator will dispel any doubt of flow 


Available in 1%” to 
to 120 GPM 


FREE TRIAL BASIS. 


Send for Technical Literature & Prices 


McINTOSH EQUIPMENT 


WALKER, CROSWELLER DIV. 


15 Park Row, New York 38, N. Y. 


CIRCLE 140 READER SERVICE CARD 


Send 
for Your 


FREE 
Copy of 


This 


MANUAL 


NO. 401G 


120 STANDARD TYPES AND SIZES 

FREE VELLUM SERVICE 

THREE WEEK DELIVERY 1ST ARTICLE 
STANDARD INSTRUMENT PANELS 

ALL ALUMINUM CONSTRUCTION 
SUBMERGENCE-PROOF TO MIL-STD-108C 
CONSTRUCTED TO MIL-T-945A 
COMPLETE DESIGN INFORMATION 


TA MFG. CORP. 
INSTRUMENT CASE DIVISION 
4607 Alger St., Los Angeles 39, Calif 
Tel. CHapman 5-3748 


TWX Glendale, California 7025 
WUX Los Angeles, California 
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3” pipe sizes for .075 


CATALOGS 


and BULLETINS 


To obtain copies of literature described 


number on postcard inside back cover. 


PACKAGE ASSEMBLY DESIGN 
let, 16 pp. 


Book 


Outlines engineering concept 


| 
in the design of servomechanism gear train 
packages, using stock plates and cluster 
gears Pic Design Corp, 477 Atlantic 
Ave, East Rockaway, LI, NY 


Circle 30, Reader Service Card 


MILLIVOLTMETERS-—Catalog C10-] 
28 pp. Covers operating principles, speci 
fications, features and ordering informa 
tion on noncontrol and control millivolt 
meters. Minneapolis-Honeywell Regulator 
Co, Wayne and Windrim Aves, Philade 

phia 44 
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VARIABLE-SPEED PULLEYS 
#101, 12 pp 


ings and prices for five 


Bulletin 
construction, rat 


Witl 


Operation, 
sheay 
dimensional diagrams and 
I’ B Wood's Sons Co 


Penna 


cutaway 


Chambersburs 


Circle 32, Reader Service Card 


SUB-FHP MOTORS AND BLOWERS 
Catalog 6-59, 16 pp. Tables provide hp 


voltage ratings, load speed, rotation and 


mounting for standard line. Performanc 
curves indicate speed and torque Dia 
Lleinz« kk 


Lowell, Mass 
Circle 33, Reader Service Card 


grams illustrate dimenisons 
tric Co, 685 Lawrence St 


ENGINE-DRIVEN GENERATING 
EQUIPMENT Educational pamphlet 

M-100, 6 pp, describes methods of exci 
M-101, 2 pp 
running hours of operation b 


tation and compares them 
compare .) 
tween electric generating plant engine and 
average ind their 
M-102, ¢ Pp, discusses vat 
M-103, 4 pp, discuss 
operation of electric motor loads with 
volving field generating plants D W 
Onan & Sons Inc, Minneapolis 14 

Circle 34, Reader Service Card 


auto engine ervice I 
quirements 


ious engine fuels 


RADIOACTIVITY-MEASURING _ IN. 
STRUMENTS—Catalog, 76 pp. Describes 
more than 125 products for detecting and 
recording radioactivity Nuclear-Chicago 
Corp, 229 W Erie St, Chicago 10 
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CERAMIC PERMANEN' 
Bulletin 1-59, 4 pp 


curves, design 


MAGNETS 
Magnetic data 
information on barium 
ferrite material. ID M Steward Mfg Ce 
Chattanooga, ‘Tenn 
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below, circle corresponding 


PANTALUM CAPACITORS — Booklet 


pp. Discusses capabilities and limita 


} 


tions under various electrical and ele 


tronic service conditions and shows repr 
table 


Describes temperaturs 


sentative applications Includes 
harts and curves 
shock and vibra 
results of life test 


Dept PEN 


frequency, surge voltage, 
tion conditions and 
Fansteel Metallurgical Corp 
North Chicago, II] 

Circle 37, Reader Service Card 


ELECTRICAL INDICATING INSTRL 
MENTS AND CONTROLS — Bulletin 

610, 8 pp. Covers oil circuit bre iker 
ubway switches, precision balances, rotary 
vitches and panel, switchboard and port 
Photos of typi al de 


Describes 


ible imstruments 
are included constru 

tion features, ratings and applications. Fed 

ral Pacific Electric Co, 50 Paris St, New 
1 NJ 


Circle 38, Reader Service Card 


ROTARY RELAYS—Catalog, 8 pp. Data 
heets give mechanical, electrical and ¢ 
ironmental specifications, as well 

mounting charts, contact-rating curve chart 
ind coil-data tables. With outline 
ings of mounting styles and definitions of 
oil-data terms. Couch Ordnance In 

Arlington St, N Quincy, Mass 


Circle 39, Reader Service Card 


dra \ 


OPTICAL 
24 pp index lists 
Bausch & Divided into 
onsumer, ophthalmic and scientific and 


PRODUCTS-Catalog L-86 
Illustrated 
Lomb catalogs 


current 


technical product classifications Index 

ilso included. Bausch & Lomb Optical 

( 635 St Paul St, Rochester 2, NY 
Circle 40, Reader Service Card 


URANIUM-ALUMINUM FUEL ELE 
MENTS—Bulletin NU-3, 2 pp. Informa 
tion on fabrication procedures with step 
by step illustration of processes involved 
checks. Tabk 


‘f typical parameters and dimensions giv 


\lso covers quality-control 


cladding ranges and 
M & C Nuclear Inc, Box 895 
Mass 

Circle 41, Reader Service Card 


over-all, core and 
tolerances 


Attleboro 


CONTROLLING 
tin, 6 pp 


; 


VIBRATION ~— Bull 
Gives basic description of ma 
vibration and 


rial designed to control 


general application recommenda 


Also, directions for do-it-yourself 


(Continued on page 86) 
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Now you can mail a 
drawertul of drawings 
_ in an envelope 


like this 


Fifty drawings on microfilm cards mailed first class for just 20¢! 


¥ 
ie alan nara a —s 


New Recordak Precision Engineering size prints can be made.) 
Drawing System transforms your bulky Speeds communications! 
drawing files into trim decks of cards— Another user tells of cut- 
speeds routines and cuts costs in drafting = {7S "evston notice tne 


: from 6 weeks to 36 hours 
rooms large and small. Duplicate film cards (for 


suppliers, contractors, A 


Thanks to new Recordak 35mm microfilming tech- government agencies) cost 


Drawings are enlarged sharp 


only pennies apiece, and and clear in Record 


niques and processing controls, drawings and _ blue- + aon a 


prints, regardless of age, size, and color, are reproduced 
as needle-sharp images with remarkably uniform back- 
grounds 


only pennies to mail! 

Speeds reference . 
increases protection! Cards are easy to kee p at finger 
tips, ready for viewing in Recordak Film Reader 
Duplicate cards or roll film can be stored off premises 
for extra security 

Free booklet gives all the facts on this Recordak Sy 
tem available nation-wide through Recordak bran 
Mounting these low-cost and completely accurate othces or Recordak Microfilming Dealer 


35mm microfilm frames in Filmsort aperture cards k 
gives you an active drawing file which offers many 


' : oeeeeeeeee MAIL COUPON TODAY. 
advantages over original paper files. 


RECORDAK CORPORATION 

415 Madison Avenue, New York 17, N. ¥ 
Gentlemen: Send free booklet describing new Recor 
Engineering Drawing System. No obligation w! 


Cuts copying costs! One user reports this new system 
cuts need for paper prints 75%. (When needed, handy 


Name 


SRECORDERK 


(Subsidiary of Eastman Kodak Company) 
originator of modern microfilming 
—now in its 3lst year 


Address 


City S 


eeeeereeeeereeeeeeeeeeeee 


eeeeeeeeeee eee eeeeeeeeeeeeeeeeeeeeeeeee 
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Catalogs and Bulletins continued 


leveling mount and descriptions of two 
types of self-contained leveling mounts. 
Unisorb Div, Felters Co, 210 South St, 
Boston 

Circle 42, Reader Service Card 


TEMPERATURE CONTROLS — Bro 
chure MC-177, 8 pp. Describes how units 
operate on differential expansion of metals, 
operating specifications and dimensions, 
and available modifications and special fea 
tures. Fenwal Inc, Pleasant St, Ashland, 
Mass 

Circle 43, Reader Service Card 


SILICON RECTIFIER—Data sheet, 
pp. Gives descriptions and specifications 
on power rectifiers. Presents electrical and 
mechanical characteristics and performance 
data. Syntron Co, 240 Lexington Ave, 
Homer City, Penna 

Circle 44, Reader Service Card 


IMPULSE-COUNTING DEVICES—Bro 
chure, 4 pp. Describes and illustrates all 
types of impulse-counting devices. Gives 
construction information, electrical char- 
acteristics, specifications. Landis & Gyr 
Inc, 45 W 45th St, New York 36. 
Circle 45, Reader Service Card 


ELECTRONIC FEED REGULATORS 
AND LEVEL CONTROLS—Bulletin 
13552D, 6 pp. Covers basics of operation 
of the regulators and level controls, instal- 
lation and descriptions of devices. With 
installation and wiring diagrams. Industrial 
Instruments Inc, 89 Commerce Rd, Cedar 
Grove, NJ 


| Ss Circle 46, Reader Service Card 


PREVENTING CORROSION —Bulletin 

a MA KI N G 13XG, 4 pp. Describes metal coatings 

i Ni T be bonded to steel base by metallizine t 
protect against oxidation. Pictures some 
typical applications. Metallizing Engi 


neering Co Inc, 1101 Prospect Ave, West 
This is why Garlock’s United States Gasket Plastics Division is called bury, NY 


Good quality fluorocarbon parts require special processing techniques. 


upon so often to fabricate parts of fluorocarbon plastics. They have the Circle 47, Reader Service Card 


personnel, the facilities, and unequalled experience in handling TEFLON 


FLEXIBLE COUPLINGS-—Catalog CP1- 
7, 8 pp. Contains dimensions, list prices, 
hp ratings and standard specifications 
around metal, and threaded parts are involved. Cutaway diagrams and dimensional draw- 
If you have a difficult fluorocarbon problem, why not send it to your ings illustrate construction and size. Acm« 
local Garlock office for quotation? Guarantee yourself the best in parts, Chain Corp, 821 Main St, Holyoke, Mass. 
Circle 48, Reader Service Card 


and KEet-F. They specialize in precision molding and machining where 


close tolerances, intricate shapes, delicate wall sections, inserts, molding 


methods, and_ price. 


rILTED-WHEEL CASTERS—Catalog 


sheet 122458, 2 pp. Specifications and 
For Prompt Service, contact one of our 30 sales PI P oe 


1 limensi ¥ > > Yaw . 
° offices and warehouses throughout the U.S. and mn r 8 aultless Caster Corp, Dept 
ni e Canada, or write The Garlock Packing Com- , Evansville 7, Ind. 
pany, Palmyra, New York, Circle 49, Reader Service Card 


*DuPont Trademark 
fey | tates {M.M.&M. Trademark VARIABLE-SPEED DRIVES—Bulletin 
G-5812, 8 pp. Mechanical construction 
as e features, condensed drive specifications, 
>. available speed variations and accessories 
GARLOC HK 


(Continued on page 87) 
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Catalogs and Bulletins continued 
for mechanical speed drives. Reeves Pulley 
Co, Div Reliance Electric and Engineering 
Co, Columbus, Ind 

Circle 50, Reader Service Card 


GROUND FLAT STOCK—Bulletin M80, 
16 pp. Describes characteristics of ground 
tool steel, precolored blue for oil harden- 
ing and maroon for air hardening. Also 
features low-carbon ground flat economy 
grade. Brown & Sharpe Mfg. Co, Prov- 
idence 1, RI. 

Circle 51, Reader Service Card 





ADJUSTABLE-SPEED DRIVES—Cata- 
log WRB-58, 4 pp. Describes operation 
and application of wide-range, adjustable- 
diameter, wedge-belt sheaves. Installation 
and mounting dimensions are listed. 
American Pulley Co, 4200 Wissahickon 
Ave, Philadelphia 29 

Circle 52, Reader Service Card 


AUTOMATIC PROGRAMMING SYS- 
TEM-—Bulletin AR-118, 2 pp. Describes 
operation of low-cost general-purpose digi 
tal computer Bendix Computer Div, 
5630 Arbor Vitae St, Los Angeles 45. 
Circle 53, Reader Service Card 


FAN AND LIMIT CONTROLS—Bro 
chure R-1630, 4 pp 


and mounting 


Explains operation 
Also, specifications and 
special features. White-Rodgers Co, 1209 
Cass Ave, St. Louis 6. 

Circle 54, Reader Service Card 


COMPONENT 
letin 162, 2 pp 


ASSORTMENTS—Bul 
Describes three assort 
ments of precision resistors and _tanta- 
lum capacitors, offered in 5-drawer, 40 
compartment plastic case. Ohmite Mfg 
Co, 3670 Howard St, Skokie, III 

Circle 55, Reader Service Card 


CIRCUIT BREAKERS—Catalog, 4 pp 

Specs and construction details. Wood 

Electric Co, 244 Broad St, Lynn, Mass. 
Circle 56, Reader Service Card 


STANDARD SPECS FOR WASHER 
BASE CAP NUTS-—Specification sheets. 
Give blank sizes, thread sizes, principal 
dimensions and approximate shipping 
weights. Gries Reproducer Corp, 400 
Beechwood Ave, New Rochelle, NY. 
Circle 57, Reader Service Card 


DOOR HANDLES—Brochure DH-1, 4 
pp. Specifications, dimensional drawings 
and mounting information on locking door 
handles. Chicago Lock Co, 2024 N Ra 
cine Ave, Chicago 14. 

Circle 58, Reader Service Card 
FLOW CHECK SNUBBER—Catalog 
sheet, 2 pp. Discusses operation, con 
struction and assembly. Chemiquip Co, 


Counterbalance Without Mass 
USING A NEG’‘ATOR* SPRING 





Wind a NEG’ATOR constant-tension 
spring around a drum, then reverse- 
bend and wind the free end around 
a larger drum and you have a pow- 
erful, constant-torque motor. 

Used as an internal counterbal- 
ance, for example, a NEG’ATOR motor 
offers unusual advantages over any 
other type of mechanism. Because 
it weighs only a small fraction of the 
force it exerts, this mechanical motor 
offers spectacular savings in over- 
all weight and permits greatly sim- 
plified designs. Complete freedom 
is obtained in mounting and loca- 
tion. Working space becomes avail- 
able. Massive external dead weights, 
tracks, guides, tubes, and complex 
linkages are eliminated. 

The simplified illustration above 
resembles an actual application 
where a single NEG’ATOR motor with 


*NEG’ATORS is a registered trade mark of 
Hunter Spring Company. 





| THE HUNTER 





HUNTER SPRING COMPANY 


three cables on an output drum reel 
provides exactly balanced suspen- 
sion of a 36 lb. aircraft gyro amp- 
lifier. Only a NEG’'ATOR could per- 
form this operation because of crit- 
ical space and weight limitations. 
The gyro amplifier can be lowered 
as far as necessary below the fuse- 
lage for routine servicing. The en- 
tire counterbalancing unit, includ- 
ing NEG’ATOR, storage and output 
bushings, cable drum and fittings, 
occupies a space of only 8% in. x 5 
in. x 2% in 

This is just one of many such 
cases where NEG’ATORS in extension 
spring or motor form have provided 
internal counterbalancing for float- 
ing or assisting. Other such appli 
cations and details on NEG'ATOR 
springs are described in Bulletin 
310N. Send for your copy 


atte m-itels 


fotelal 34 tah Gaielaet Et elalale| 


5 Spring Avenue, Lansdale, Pennsylvania 





36 E 10th St, New York 3 
Circle 59, Reader Service Card | 


Manufacturers of: Precision Springs, NEG’ATOR & FLEX’ATOR Constant-Force Springs, 
Stampings & Assemblies, Retriever Reels, Force Gages, and Wire Fatigue Testers 
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SMALL METAL 
COMPONENTS 
FINISHED IN 
PORCELAIN ENAMEL 


COPPER 
STAINLESS 


a ad 


i" fome del lala ia 


We Porcelain 
Enamel 


We silk screen 
any design 


What’s your problem? 


Porcelain Enamel has solved hundreds of 
industrial finishing problems. We do metal 
fabrication and porcelain enameling. Intri- 
cate screened-on designs our specialty. 


WRITE for descrip 
tive literature on our 
facilities and tech- 
nical assistance on 
smal] components. 





DESIGN 
ABSTRACTS 


Lubrication of 
High-speed Gears 


Describes design criteria for high 
speed gear and a proved lubrication 
technique. Test procedure for gear 
boxes is also included. Development 
of two high-speed gear reducers is 
discussed. Devices for scavenging lu 
brcant in high-speed gear-boxes ar 
described 


‘Lubrication Problems in High-speed Gears 
JW Dern, Steel Products Engineering Co, Lub 
rication Engineering, Jan ‘59, 84 E Randolph 
St, Chicago 1 


When Is a Tolerance 
Just Right? 


Describes method for 


specifications evolved from. statistical 


establishing 


control techniques consisting of 3 step 
method, involving reduction of num 
ber of components contributing to 
excessive variations, equalizing points 
of manufacturing variances, evalua 
tions and change of tolerances 


When Is a Tolerance Just Right,” Dorian 
Shainin, Rath & Strong Inc, SAE Journal, Feb 
59, 485 Lexington Ave, New York 17 


Two on Statistics 

“Theory of Extreme Values,” by 
J Mandel, National Bureau of Stand 
ards, (ASTM. Bulletin, Feb 59, 1916 
Race St, Philadelphia 3) reviews basic 
concepts and results of this theory, 
particularly as it pertains to testing 
md the preparation of specifications 

Should Statistical Methods Bi 
Used to Prepare Material Specifica 
by Sheppard and Ginsburg, 
Westinghouse Electric Corp 
ASTM Bulletin, Keb °59), 


sists of an analysis of 


tions? , 


(also 
from con 
some of the 
problems involved in this question 
Hlow statistical methods are applied 
a discussion of risks, minimum averags 
specihcation values are among subjects 


discussed. 


Automatic Control 
Functions 


The automotive cooling system 
illustrate the 


basic concepts involved in application 


thermostat is used to 


of automatic controls 


“A Qualitative Analysis of Automatic Control 
Functions,” R V Fisher, General Motors Engi 
neering Journal, March ‘59, PO Box 177, North 
End Sta, Detroit 2 


just to stretch 


... Next time specify 


INVESTMENT CASTING 


Parts design becomes as flexible as wax 
when you specify Investment Casting. 
Because with this “lost wax" process, 
parts can be designed for function; for 
utmost operating efficiency rather than 
compromised to satisfy a method of 
manufacture. 


Costly machining and assembly operations 
are reduced and often eliminated. Complex 
and time consuming tooling setups too! 
And — you have the widest selection of 
alloys from which to choose: the non- 
ferrous group, the carbon and low alloy 
steels, the hard-to-form, hard to machine 
high alloy steels . . . even cobalt base alloys. 


Thus you stretch your design potential, 
you stretch your range of metals and you 
stretch your budget when you specify 
this process. 


It might stretch your imagination too, if 
you could see some of the intricate shapes 
we're casting here at Hitchiner. If you'll 
write us today for our free new brochure, 
you'll get an idea how you can utilize the 
freedom and savings offered with In- 
vestment Casting. 


For complete details, see this new 
illustrated, informative booklet on 
the art of Investment Casting: 

It could be the best invest- 


ment you ever made. 


HITCHINER 


MANUFACTURING COMPANY, INC. 
MILFORD 44, NEW HAMPSHIRE 


Representatives in Principal Cities 





ate 
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McGRAW-HILL books 


for your 
professional library 





MECHANICAL 
ENGINEERS’ HANDBOOK 


Just Out! Quick answers to tr 
lems a wealth of pract 
ree? h of m 


oublesome prob 
| etn oe avers 
echanical engineer vers 

eory, stan jards and pra Edited by T. 
Baumeister. 6th Ed, 2270 pp., over 2000 
ilus., $23.54 


2. ENGINEERING 
MATERIALS HANDBOOK 


Gives answers to both routine 
questions regard ng the choice of engineering 
materials Includes technical table “8, design 
information ind tural cha ristics 
Edited by C. Mantel. 1906 pp.. “648 illus., 
$21.50 


and specialized 


3. PROCESS INSTRUMENTS 
AND CONTROLS 
HANDBOOK 


techniques to 

ecord, and control 

‘rage 1 ‘anges from 

truments omplex 

chniques Edited by D. Con- 
1137 illus., $19.50 


th € 
sidine. 1383. ‘De. 


4. INDUSTRIAL ELECTRONICS 
RANDSOOK 


Just Out! « nents and devices 
r the at a nt f fur t rather than 
struct l ers vnlerr techniques in 
such area As genetic ar iflers, logie cir 

Edited by 


W. D. Cockrell. 1408 pp., 969 illus., $22.50 


5. ELECTRONIC DESIGNERS’ 
HANDBOOK = 


\ ictical indbootl it es cle 
lanations of basi« theory ypl 
heor o rea lesigt pr 


eeded design dat 


ar ex 
cations of 
plus a wealth 


D. ¢. Davis, ot A. FP 
982 illus., $16.50 


rr -* ht 1016 pp., 


6. SSIES MANUAL 


one Out: Six boc 


ch ical i ele 
aeole engineering 
essentials nr 
ions Edited , 4, k Hi. 


ne s to applica 
t Perry. 680 pp., 450 
illus., $9.50 


7. MODELMAKING FOR 
Bas neg DESIGN 


r ve your modelmaking tech 
po ex pre ss os al designs mor: 
ly in three dimensions. ‘‘How to do 

ins 1K s show w to use to 
naterials tem iying to finish ns 

K. KR Knoblangh 275 pp.. 287 illus., $9.75 
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8. ADHESIVE BONDING OF 
REINFORCED PLASTICS 


Just Out! Gives you the theory, facts, and 
methods to help you use adhesive bonding for 
more strength, economy and efficien ' 
reinforced plastic constructio ae" Shows ho 

to get top results from design t« 

By H. A. Perry, 28% pp., 176 itu a3 ri) 


9. CREEP OF 
ENGINEERING MATERIALS 


Just Out! Helps you solve creep problems ir 
engineering Covers creep mechanism, var 

ables, and measurement; behavior in metals 
and nonmetals: and many more toy 
I. Finnie and W. R. Heller. 327 pp.. 


ics By 
126 illus., 
$11.50 


10. FLUID-POWER 
CONTROLS 


A practical guidebook on th 
fluid-power control—their construction and 
operation, proper use in the hydraulic cir 
cuit, how to maintain them for best service 
By J. Pippenger and R. Koff. 254 pp. 302 
illus., $9.00 


valves used for 


COMPACT 
HEAT EXCHANGERS 


Just Out! A master eference of moder: 
data and methods to os and 
inalyze effectively co rac e: »*xchangers 
Presents essential inf« ‘By ) he mat tr 
fer and flow friction 
L.. London. 156 pp., 


ans 
w. M. "Mave ana A 
ind illus., $6.00 





|= Bal 


COUPON 





postpaid .(We pay delivery costs if you 


PRINT 


Address 


City 


Company 


Position 


For price and terms outside 


eee 


1959 


FREE EXAMINATION | 


McGRAW-HILL BOOK CO., Inc., Dept. PE-3-30, 327 W. 4ist St 


Send me book(s) circled at right for 10 days 
remit for books | keep, plus few cents for delivery 


examination on approval 


remit with this coupon 


write McGraw Hill Int'l 


— TI ty 


12. GUIDED MISSILE 
ENGINEERING 


Just Out! Basic principles and tee 
asile engines ne 


hniques of 
surveyed 
ined ind liue t Ex} s cove 
ron guidance, stability, aerodynamics 
er mance ind other topics. Edited by A 
*. Puckett and 8S. Ramo. 512 pp., 215 hws 
$10.00 


ences are 


13. TOOLING FOR 
METAL POWDER PARTS 


A practical design manua 
pr lems arising 
powde 
ing for such 
gears, levers 

red under auspices of American 
Tool Engineers. By G. H. DeGroat 
134 Illus., $7.50 


r parts 
Se ety o 
256 pp., 


14. PLASTIC ANALYSIS 
OF ‘STRUCTURES 


Just Out! ives theory and methods that 
show how an ‘4 when to apply plastic analysie 
for solving atructura prottes s Covers 


beams, plates, shells By P. G 
Hodge, Jr. 364 pp., 160 lites. $10 50 


15. APPLIED STATISTICS 
FOR ENGINEERS 


Just Out! Tells how to 
et t engineering pr Ne te 


data an 


nd a curately analyzing 
y W. Volk. 354 pp., 27 tls, 


New York 36, N. Y 


In 10 days 


unwanted book(s 


1 will 


costs, and return 


some return privilege 


23 4 


9 10 11 12 
13 14 15 


N.Y. € 





ry, Complele Mew Line 


’/ COUNTING 
INSTRUMENTS 


Z§ 2h 


a 


Whenever you have 
a design problem 
involving counting... consult INTIMEX 
for a fast, economical solution 


INTIMEX . . . the newest, 

brightest star in the pre- 
cision instrument field . . . now 
offers a complete line of precision- 
built counters that have been pro- 
duced with the Design Engineer in 
mind. You can depend on INTIMEX for 
rapid delivery of all types of count- 
ing instruments, ranging from Small 
and Medium Size Counters (with or 
without resets) to High Speed, Quick 
Reset Electro-Magnetic Counters and 
Photo Transistor Counters. There’s 
an economical counter from INTIMEX 
to insure accuracy in every counting 
operation . . . INTIMEX takes the 
thinking out of counting. 
Engineering available on special 
counting problems. 


FREE LITERATURE AVAILABLE, write 
INTIMEX 
CORPORATION 


Richardson Bidg., Bonifant & Fenton Sts. 

Silver Spring, Maryland, (Washington, D. C.) 

Sales Engineers in: Worcester, Mass., Hartford, Cm, New York, N. Y., 
Philadelphia, Pa., Baltimore, Md., Winston- Salem, St. Petersburg, 


Fia., Rochester, N. Y., Cleveland,’ Ohio, Cincinnati, Wonis, Detroit, Mich., 
Chicago, W., Dallas, Texas, Los Angeles, Cal. 
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HIGHEST 
TORQUE 


per inch 
per dollar 


New F-Mcentrifugal clutch 


Need a low-cost, high-torque clutch that fits in a 
surprisingly small space? This automatic clutch 
produces ‘up to 50 Ib ft at 3600 rpm, fits most 
standard motors and small gasoline engines. Easily 
adapts to pulleys, sprockets, and gear or coupling 
drives. Heavy-duty shoes assure dependable, effi- 
cient power transmission and long life. Simple 
design — nothing to adjust or go wrong! Available 
in three standard types. 


Write for technical bulletin. 
Fairbanks, Morse & Co. 
Magneto Division 

/ Beloit, Wisconsin 


@ FAiIRBANKS-MORSE 


A nome worth remembering when you want the BEST. 





ares REWIND AND ELECTRIC STARTERS + WATER SYSTEMS + GENERATING 
SETS + PUMPS + MOTORS + SCALES + DIESEL LOCOMOTIVES AND ENGINES 


CIRCLE 148 READER SERVICE CARD 


Vellumoid Materials... 
for that perfect seal! 


Carefully considered gasket 
applications demand the right 
gasket .. . Look to Vellumoid 
for both engineering assist- 
ance and wide range of proven 
materials. 

The Vellumoid Company offers 
you 50 years of accumulated 
know-how in solving gasket 
problems. Our Sales Engineer 
is glad to work with your en- 
gineering groups. 

We'll furnish samples for test- 
ing on your applications. 


THE VELLUMOID COMPANY 
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NEW 
BOOKS 


Drafting Standards— 
Plastics 


American Drafting Standards Manual, ASA 
Y14.11-1958. Published by ASME, 29 W 39th 
St, New York 18. Paperbound, 81/2 x 11, 22 
pp. $1.50. 


Because the mechanics of detailing 
and dimensioning plastic parts is gen- 
erally the same as for other materials, 
this manual discusses only the pe- 
culiarities of designing parts to be 
made of plastic. It includes a_ brief 
run-down of the various materials and 
manufacturing processes, along with 
hints for designing parts with ribs, 
bosses, fillets, draft, flash lines, in- 
serts. 


Powder Metallurgy in 


Nuclear Engineering 


Published by American Society for Metals, 
Cleveland. 6 x 9, 260 pp. $8.50. 


hough it sticks closely to its major 
theme, nuclear engineering, and em- 
phasizes such elements as thorium and 
beryllium, this book (a compilation of 
papers presented at an Oct 1955 con- 
ference, but since brought up to date) 
contains a good deal of information 
useful to the non-nuclear engineer. 
Especially valuable is the chapter on 
“New Methods,” which gives a brief 
review of powder rolling, electro- 
phoresis, and other important fabrica- 
tion techniques. Also worth noting is 
a table giving properties of common 
ceramic materials like alumina and 
magnesia as well as the oxides and 
carbides of the more exotic metals. 


Creep of 


Engineering Materials 


IAIN FINNIE and WILLIAM R HELLER. Pub- 
lished by McGraw-Hill Book Co, 330 W 42nd 
St, New York 36. 9 x 6, 341 pp, $11.50. 


Here is comprehensive coverage of 
the creep of materials, treating design 
of creep conditions in thorough detail 
to aid in formulating and solving engi- 
neering problems. The book com- 
bines the basic principles of material 
behavior with important applications 
to engineering problems, and supplies 
clear perspective of the advantages and 
limitations of different materials which 
undergo creep. 

You will find here fully detailed and 


illustrated treatment of such topics as: 
creep testing, measurement of creep 
variables such as temperature, strain, 
and load; mechanisms involved in 
the creep of metals and nonmetals; 
stress analysis under creep conditions; 
sources of creep data; factors in choos- 
ing a design stress; creep problems 
which occur in specific applications. 
In addition, typical creep curves are 
presented along with examples of en- 
gineering calculations. 

Bringing together in a unified way 
the viewpoints of the physicist and en- 
gineer, the book should prove to be 
especially valuable to engineers and 
applied scientists contemplating a 
choice of materials for structural appli 
cations before the last stages of design 


A Vibration Manual 


for Engineers 


Office of Technical Services, Dept of Com 
merce, Washington 25, D C 8 x 10, 30 pp. $1 


A handy manual containing for 
mulas useful to design engineers in 
their efforts to minimize trouble from 
mechanical vibration. Included is 
discussion of equipment such as vibra- 
tion generators, vibrographs, accelero- 
meters, pallographs. 


Tables of Modified 
Quotients of Bessel 


Functions 


MARIO ONOE. Columbia University Press, 2960 
Broadway, New York 27. 10/7 x 8, 340 pp 
$12.50. 


Although there have been many 
studies of Bessel functions, little atten 
tion has been paid to modified quo 
tients until recently. From a practical 
point of view, however, modified quo 
tients are very useful because quotient 
forms of Bessel functions are encoun 

(Continued on page 93) 
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Another Illustration of 
the High-Heat Stability 


of 
Sicon 
HEAT RESISTANT FINISH 
USED ON THE NOSE CONE 
OF THE CHRYSLER 


REDSTONE MISSILE 


Mid. by Chrysler Corp., Missile Division 


Proved in Large Scale Tests ‘ 


and Actual Missile Firings 
“* Sicon possessed the high 
heat resistance necessary 
in these tests, whereas 
other finishes ignited and 
burned under simulated 
re-entry conditions. Sicon 
in aluminum or black 
withstands temperatures 
as high as 1000°F. Mod- 
ern colors which retain 
color and gloss in the 
500°F. range add sales ap- 
peal and longer life to Ba 
' consumer products. Write i 
| fornew SICON bulletin. [Ri 
Address Dept. 31-D 


MIDLAND 


INDUSTRIAL FINISHES COMPANY 
WAUKEGAN - ILLINOIS 


VARNISH 
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LOW PRESSURE DROP 
OIL BATH AIR FILTER 


for turbocharged engines, compressors, blowers 


The Air-Maze Type LPD (Low 
Pressure Drop) oil bath air filter 
makes possible low static pres- 
sure loss operation without any 
outside energy or moving parts 
whatever. As a result, it offers 
particular benefits in cleaning of 
intake air on turbocharged sta- 
tionary engines, since pressure 
losses of silencers, piping, elbows 
and air cleaners are additive. 


Built specifically for larger range 
air flows, it offers resistances as 
low as 1” of water. As shown in the illustration, oil- 
scrubbing of intake air is accomplished by reversing 
the conventional oil and air current. Thus, low pressure 


one-piece | oc ke ES Bees loss is attained without sacrifice in efficiency, or oil wash- 


w j t hy pr eva j | j n g to r q ve ing action. There are no moving parts. Service is limited 

to occasional draining and cleaning of an oil sump. 
Three sectors of the tapered portion of the CONE- 
LOK nut are preformed inwardly (Fig. 1). When the Available in sizes from 800 to 16,500 cfm. Write for 
Nut is applied to a bolt, these conforming sectors | Bulletin LPD-1055. The Air-Maze Corporation, Dept. 
are elastically returned to a circular configuration PE-3, Cleveland 28, Ohio. 
and create an inward and downward pressure CIRCLE 152 READER SERVICE CARD 
which produces intimate contact between the load 
carrying flanks of the nut and bolt threads (Fig. 2). 
The shape of the cone sector displacement insures 
conformity with the mating bolt and maximum 
friction contact area. . . . The closed stress path in 
the locking portion of the nut and the advanta- 
geous distribution of locking pressure, produce a 
locking device of high fatigue life... and equivalent 
locking force is exerted at only a fraction of the stress 
of any slotted type locknut. CONELOK maintains its 
locking action through many re-applications. . . . tis 
adaptable to high, and low torque assemblies . . . 
to high torque stop-nut applications ...and may 
be obtained in sizes from No. 10 to 1%”, Full and 
Thick dimensions are “Standard” 

' 


- 
RESEARCH OPPORTUNITY 


Research Engineering 
| IN 
New Products 


New England affords 
9 Gillette, a world-wide leader in 


many advantages, such 
consumer products, is expanding 


as universities for grad 
vate study, proximity to its activities and is seeking a 
beaches and mountains mechanical engineer to be re 
convenient suburban liv sponsible for investigation, eval 


ing, and a favorable vation, and development of new 
cost-of-living in relation products 


to other areas offering 
comparable advantages lf you are creative and have ex 
perience with small products or 


Send your resume nm 
cevices in the consumer field 


strict confidence, to 


MR. N. R. OLSEN 


GILLETTE SAFETY RAZOR CO. 
! 


write us 


Send for brochure which 
includes complete 


engineering specifications 


NATIONAL MACHINE 
PRODUCTS COMPANY 


TP wey Beta We sep @ > 


UT tt 2a nn pce Park, Boston 6, Mass. 
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New Books 


tered frequently in problems of math 
ematical physics and engineering, and 
the modified quotients provide a con 
venient approach to mathematical an- 
alysis and numerical evaluation of solu- 
tions. ‘The present volume meets this 
demand. 


Gear Ratio Tables 
For 4, 6 and 8-gear 


Combinations 


EARLE BUCKINGHAM. Industrial Press, 
Worth St, New York 13. 82x 11. $5. 


Included are new tables of consecu 
tive factorable numbers from 1000 to 
over 40,000, together with values of 
their ratios and reciprocals of their 
ratios, specific examples of how these 
tables may be used to obtain suitable 
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sets of change gears, and a table of 
Brocat’s ratios. 


History of Mathematics, 
Vol. | and Il 


D E SMITH. Dover Publications Inc, 120 Broad- 
way, New York 10. 5 x 8, 596 pp in Vol 1 
and 725 pp in Vol Il. $2.75 each 


Volume I is a general survey of the 
progress of elementary mathematics, 
arranged by chronological periods with 
reference to racial and geographical 
conditions. The subject is treated by 
topics and one can see a kind of mov- 
ing picture of the growth of mathe- 
matics—how the world has counted, 
how it has performed the numerical 
operations, and what have been the 
leading lines of applications in which 
it has been interested. 

l‘or example, in geometry, it is 
shown how the subject arose, what 
intelligent established it 
led to 


needs 
what 


so 


firmly, influences its 





Miss Gilson! I haven't hired him to work 


here ye 
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continued 


growth in various directions, and what 
human interest there is in certain of 
In al 
gebra one will see, partly by means 
of facsimiles, how the symbolism has 
grown, how the equation looked three 
thousand ago, the way 
method of expression has changed 
from age to age, and how the science 
has so adjusted itself to world needs 
as now to be a necessity for the aver 
age citizen instead of a mental luxury 
for the selected few 

The the 
evolution of certain important topics 
such as numbers, the multiplication 


the great basal propositions 


years its 


second volume discusses 


table, the abacus, squaring the circle, 


infinite series and early integration. 





Current 
Reprints 





While the supply lasts, single copies 
the following reprints are obtainabl 
using the Reader Service Card 


Numerical Integration 


l'abular method simplifies complex design | 
evaluating integrals. March 16 Circle | 


Motors with Printed-circuit Rotors 


The latest in dc motors specihcations for 
signing vour own. March If Circle } 


Strain-testing by PhotoStress 


Method to read strain in actual structure 
parts under load. March 2 Circle | 


Introducing the Space Crank 


Variation of a 3-D mechanism that can rep! 
various linkages and cams. March 2 Circle I 


Stress Considerations for Safe Design 


Graphical method determines safety factors 


vhen fluctuating loads are superposed on ex 
sting stresses. Feb. 16 Circle I 


When Air Is the Coolant 


How to estimate whether the 
too hot 


Feb 16 


issembl 


and whether or not 


For Faster Reading 


Five steps to improve yur reading speed 


bined reprint of six-part article ( 
Linkages by Graphical Synthesis 


4-bar 
Feb 2 


Design of linkages to 


functions 


Product Design at -—300 F 


Planning for products that must hand 


Feb 2 Circle I 


igi 
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fed-air gases 


(Continued on page 94) 


j 


REVCOR 


we can keep 
you informed 
of the latest 
developments 


"AIR 


IMPELLERS 


BLOWER WHEELS 


Single and double In- 
let. Diameters from 
3-27/32"' to 15°’. 
Widths 1” to 15”’. 
Housings and Inlet 
Rings also available 


FAN BLADES 


8 types for all 
applications. Di- 
ameters from 6” 
through 48”. 


AVAILABLE 


Free Brochure describ 
the 


ing complete 


Revcor line 


REVCOR ic. 


255 EDWARDS STREET 
CARPENTERSVILLE, ILL 
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NOW AVAILABLE... Another helpful booklet 
on a new concept for air control 


A comprehensive discussion of the 4 basic principles 
involved in designing an economical “control by air’ 
system for industrial machines and processes. 


Westinghouse Air Circuitry means the 
control by air rather than the mere use of 
it. It deals with the interlocking, sequenc- 
ing, timing and segregation of events to 
obtain automatic or semi-automatic con- 
trol. It is applicable to any automation 
problem on any industrial machine . . . in 
any industrial process. The equipment 
involves uncomplicated mechanical devices 
with few moving parts. Any mechanic can 


easily install and service a Westinghouse 
Air Circuitry system. 

SEND FOR YOUR FREE COPY 

Fill in and mail the coupon for a copy of 
this interesting booklet today. If you do 
not have a copy of our earlier booklet, 
“Basic Pneumatic Control,’ check the 
space indicated in the coupon and we will 
be glad to send you a free copy along with 
the new booklet. 


WESTINGHOUSE AIR BRAKE COMPANY 
Industrial Products Division, Wilmerding, Pennsylvania 


Westinghouse Air Brake Company 


Wilmerding, Pennsylvania 


C) Basic Pneumatic Contro/ 


TITLE 
FIRM... 
ADDRESS 
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industrial Products Division, Dept. PE39 


Please send me free copies of the following booklets on Westinghouse Air Circuitry: 
E) Devices and Fundamentals of Air Circuitry 


Current Reprints continued 


Solution by Analogy 


What makes analog computers different from 
digital types? Jan 26 Circle E 63 


Roll Cams—Stop and Go on Demand 


Graphical method for designing simple mech- 
anisms that give a prescribed motion when 
triggered. Jan 19 Circle E 62 


Which Fhp Motor for the Job? 


Applications and costs charted for a simpler 
way to pin down the right electric motor. 
Jan 19 Circle E 61 


With What Do the Russians Weld? 


Latest Soviet techniques—electro-slag, sub- 
merged-arc, and stored-energy welders. Jan 19 
Circle E 60 


Engineer Salary Survey 


Engineers Joint Council says engineer salaries 
are up 13% since 1956. GE reports effect of 
higher living costs. Jan 5 Circle E 59 


Mixed-flow Impellers 


When air pressure requirements are too high 
for axial and too low for centrifugal fans. Jan 


5 Circle E 58 
Carpet Plotting for Hi-temp Data 


Data sheet shows interaction of stress, strain 
and temperature. Jan 5 Circle E 57 


Gear Standards 


Proposed all-inclusive standard for spur and 
helical, for both instrument and power service 
Dec 22 '58 Circle E 56 


Linkage Joints 


Discussion of motion and factors leading to 
better joints. Dec 8 58 Circle E 53 


QUANTITY PRICES 


For single shipments of any one title to 
one address on order accompanied by remit 
tance, quantity orders will be supplied at the 
following prices as long as the supply lasts 

Quantity Price per Copy 
5 $0.25 


25 0.20 

50 0.15 

100 Write for quotation 
Make checks payable to PRODUCT ENGI- 
NEERING, 330 West 42nd St., New York 
36. N. Y 





Stop complaining! You're going to learn 
mathematics and that's all there is to it!” 
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After reading the advertisements classified below . . . MORE 
DETAILED INFORMATION about these products can be obtained 
by using the READER SERVICE CARD. 











Adhesives Instruments Thermostats 

Aluminum Alloys Mechanical Timers 

Asbestcs materials iio Tubing 
Seamiess 
Welded 


Bearings Joints 

Roller 4th Cover Universal 

Sleeve . = 
Belts, V 
Blowers 4 Valves 
Bolts a Air 
Books ... Hydraulic 
Boots ’ Solenoid 

Lacquer 


Varnish 
Lubricating Equipment 
Cc 


Castings , ‘ 
Castings, Precision investment... M 
Chains 

Conveyor Metal Forming . Wire Cloth 

Roller . : Moldings 
Ciad Metals .. (died ewnnenceaneate Powdered Metal (see Powdered 
Clips... , ‘ : , Metal Parts) 

Clutches Rubber (see Rubber Parts) 

Mechanical ' 90 Motors, A-C 
Coatings 88 Fractional 4th Cover, 2, 
Connectors Integral 4th Cover, 

Hose ° 17-18 Motors, D-C 





eo 17-18, 68 one ath Cover, 2, EMPLOYMENT | 
Electrical ~o-S 


connayer Bats if OPPORTUNITIES | 


Counters 

Cylinders 
Hydraulic en Se 
Pneumatic . & 











Nickel Alloys 
Nuts ; 





Diaphragms 2nd Cover P 
Drives 


Mechanical Engineers 
Adjustable Speed 4th Cover 


A leading company in textile finishing 
Packin -35, : , 
Variable Speed 4th Cover Phetegraphic Equipment 33-35 and garnetting machinery has challenging 
Film opportunities in new product development 
ee Fabricated = work. Experience in machine design re 
Porcelain . a quired. Engineering degree preferred, but 
Powdered Meta! Parts . 33-35, ti 
Enamel . 88, Production Services (see also En- net cosental, Age ene emery epee. 
Engineering Services (see also Pro- gineering Services) 
duction Services) 68 


Engines James Hunter Machine Company 


Metallic North Adams, Massachusetts 





Regulators 
Hydraulic 
Reproduction Suppl es 
Fabricated Plastics (see Plastics, Rivets 6 
Fabricated) Rubber 
~Fabr Rubber MANAGER PRODUCT DESIGN 
Fastening Methods , 10, 
Fibre . Salary $13,000 per year 
Filters 
Air ° Our client, a well known company manufacturing 
Hydraulic . electrical measuring devices and test equipment, 
Fittings, —— Pipe & Tube - desires promotable type engineer to head up new 
Paine ouplings ” - > 36-37. group He should have engineering dearee and 
Speciality Fasteners (Pipe Hangers, five years of product engineering experience. Com 
Special Cold Headed Parts, pany client assumes all employment expenses 
etc.) . 6, 40, 
G Speed Increasers & Reducers E . Pp | , 
Springs 8-9, squire Personnel Service, 
Gaskets . 33-35, 66, 90 Sprockets 202 South State Street 
Gear Motors (see also Motor Re- Steel 
ducers) 3rd Cover Stainless 
Gears 98 Textured 12-13, 36- 
Glass = Strip, Metallic -37, 





Chicago 4, Illinois 











PRODUCT ENGINEERING + March 30, 1959 





Education... 


| 
| 
| 
| 
| 
| 
: 
Our Greatest | 
he | 
Tool | 
| 

| 

) 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 


OSCAR G. MAYER 
Chairman, Oscar Mayer & Co. 


“During the last twenty years we have had dramatic evidence of what massive 
research can accomplish. Every thinking American today is acutely aware 
that our future welfare depends upon this vital activity. 

“But sound higher education is the prerequisite of good research; it is vitally 
important that our higher education be constantly improved, beginning with 
our secondary schools. Higher education is the only means with which we can 
mine our most valuable natural resource: the creativity of the human mind in 
all fields, social and cultural as well as scientific. 

“By supporting the college of your choice in its efforts to provide the best 
possible faculty and physical facilities, you are investing in the one tool with 
which to shape favorably the future of America.” 


elects dla aici: iepin apnea 


If you want more information on the problems faced by higher education, write to: 


Council for Financial Aid to Education, Inc., 6 E. 45th Street, New York 17, N. Y. 





ve gosine om 
. ‘ : , ; HIGHE 
Sponsored as a public service, in cooperation with the eo. Fy % 
a 2 . . ; . ‘ “_ 
Council for Financial Aid to Education 


KEEP IT BRIGHT ws a 
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Philadelphia Gear 


announces... 


a major breakthrough to new standards in precision grinding of 
speed reducer gearing ...So advanced that conventional standards 
of accuracy have suddenly become out-of-date. So significant that 
you can solve drive problems you could never solve before... 
because you get engineering advantages that have never been 


available before. 


IMPROVED ACCURACY 
For the first time, standard commercial 
speed reducers are available with gear- 


ing of master gear quality. 


LONGER LIFE 


Extreme accuracy of profiles, profile 
spacing and surface finish completely 
eliminates ‘‘running in’ periods and 


resulting wear on gearing. 


REDUCED BACKLASH 


Precision ground gearing means re- 
duced backlash for reversing drives . . . 
plus uniform backlash where precision 


of movement is important. 





100% INTERCHANGEABILITY 


Duplicate units or spares can be in- 
stalled with original manufacturing tol- 


erances duplicated exactly. 


SPACE AND WEIGHT SAVINGS 


Use of harder materials plus reduced 
load factors save weight and space 
without sacrificing performance charac- 


teristics. 


REDUCED VIBRATION 
Reduced tooth to tooth errors, accumu- 
lated pitch errors and total composite 


errors give smoother contact. 





HIGHER SPEEDS 


Dynamic load factors are materially 
reduced. Reducers can operate at 
higher speeds . . . have increased load 
carrying capacity. 





REDUCED NOISE 

For any application where low sound 
levels are important, gearing noise is 
no longer a controlling factor. 


Write today for complete information 





IMPROVE YOUR PRODUCT 
Philadelphia precision gear drives may 
give your product the years-ahead com- 


petitive edge you've been looking for. 


philadelphia gear drives 


PHILADELPHIA GEAR CORPORATION 


Erie Avenue and G Street * Philadelphia 34, Pennsylvania 


Offices in all Principal Cities * Virginia Gear & Machine Corp., Lynchburg, Va. 


INDUSTRIAL GEARS & SPEED REDUCERS * LIMITORQUE VALVE CONTROLS * FLUID MIXERS © FLEXIBLE COUPLINGS 


98 CIRCLE 155 READER SERVICE CARD PRODUCT ENGINEERING + March 30, 1959 





ower at the output shaft 





Speed reducer problems involve more than just gear ratios. 
Horsepower, torque, overhung loads and duty cycle are con- 
siderations that require performance matching of motor and 
reducer. When you specify Master Gearmotors you eliminate 
dual responsibility for overall performance. 


Master Gearmotors are packaged components, engineered 
to meet your requirements from line voltage to keyway 
dimensions. Motor and reducer are built as a single, rigidly 
aligned unit. These compact drives offer maximum efficiency 
and durability at minimum cost. 


You can reduce engineering and assembly expenses by 
giving Master the responsibility for the entire power pack- 
age. With Master Gearmotors you buy your horsepower 
where you need it, at the output shaft. 


Vertical and horizontal, right angle and parallel shaft, 
worm, helical and herringbone gearing— % thru 125 hp. 


Product of Master Electric Division of Reliance Electric and 
Engineering Company, manufacturers of a-c. motors, Reeves 
Drives, VxS Drives, Super ‘T’, D-c. Motors, generators, con- 
trols, and engineered drive systems E1609 





RELIANCE -ncinttiine co-° 
DEPT. 303A1, CLEVELAND 17, OHIO 


CANADIAN DIVISION: TORONTO, ONTARIO 
Sales Offices and Distributors in Principal Cities 


GoaTs 
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Everything’s changed but the trademark 
on the bearings 


you can’t get anywhere else. It means 


UILT by the St. Louis Motor Car 

Co. in 1899, this car was the first 
equipped withTimken" tapered roller 
bearings. It’s still running. And today 
every make of American car but one 
uses Timken bearings. The things 
that the trademark ‘‘Timken” stands 
for haven't changed. It still means the 
highest quality, the best-known name 


in bearings, and the kind of service 


TAPERED ROLLER BEARINGS 


better performance with longer life 
and less maintenance in machine tools, 
steel mills, heavy construction ma- 
chinery, farm implements and tractors 
—wherever wheels and shafts turn. 

“Timken” is a registered trademark 
that identifies all products of The 
Timken Roller Bearing Company— 
tapered roller bearings, fine alloy steel 


bars, seamless steel tubing and re- 
movable rock bits. 

It’s to your advantage to remember 
that''Timken’” is nota type of product. 
It’s your assurance of the best in ta- 
pered roller bearings, fine alloy steels 
and removable rock bits. The Timken 
Roller Bearing Company, Canton 6, 
Ohio. Canadian plant: St. Thomas, 
Ontario. Cable: ““TIMROSCO”’. 














REMOVABLE ROCK BITS 


ery 4 


~~ ee 


FINE ALLOY STEEL 


»® 


first in quality for 60 years 





